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\HE CLINICAL INTERPRETATION OF AIDS 
TO DIAGNOSIS. 
Vols. Iand II. Price 10s. 6d. each. 


ostage extra. 
Volume I.—** Each of the 45 Sections inetgaed in the book is 
contributed by an experienced worker. . . 
Volume II.—* We pd that the success of the first 
volume is here repeated. —BRITISH MEDICAL JOURNAL. 


“ Physicians and 8 cons cannot afford to omit the knowledge 
here outlined. IRMINGHAM MEDICAL REVIEW 
The Lancet Limited, 7 7, Adam-street, Adelphi, London, wo. 2. 


NATOMY IN THE LIVING MODEL. 
By DAVID WATERSTON, M-A., M.D 


Bute Professor of acme at the University of St. Andrews. 
276 pages. 74 Illustrations. 16 Coloured Plates. Price 15s. net; 
Postage 9d. 

ned + can be read and re-read by the student, general 
practitioner, the surgeon and physician.” 
Sr. BARTHOLOMEW’s Hosp. JouR. 
Hodder & Stoughton Ltd., 20, Warwick-square, E.C.4. 
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‘companion Vol to the” Modern Technique ¢ "and 
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The Lancet Limited. 7. Adam-street. Adel We Lond 0.2. 4 
With 132 Illustrations. Demy 8vo. ; d. 
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B M.D., M x 
by 8. NS, O.B., 
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96 pp. 2s. 6d. net Plus 3d. postage 
The Lancet Ltd., 7, Adam-street, Adelphi, W.C.2. 
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By MaLcomm Cantab. ), F.R.O.8. (Eng.), 


Physician Accoucheur with of Bartholo- 
mew’s Hospital ; ogist, Royal Northern 
osp! c. 


Demy 8vo. 148 pages. 11 Illustrations in the bony 1 2 Plates, 
one in Colour. Price 7s. 6d. net; postage 7 
Hodder & Stoughton Ltd., 20, Warwick-square, = 0.4. 


Free to the Medical Profession on request. Cloth bound Ed. 5s. 


RTIFICIAL LIMBS. 
“SOLVITUR AMBULANDO.” 
Symposium on Prosthetic Achievement. 
37 Coloured Plates. 
“T congratulate you on. this interesting, instructive, and 
artistic production. I consider it to be a very great addition 


to my library.”—M.B., Ch.B., F.R.C.S. 
J. Hanger & Ltd., 7, House, 
Roehampton, S.w.l 


JUST READY . 
BUSENS PHYSICAL MEDICINE 


See SauNDERS’ Advertisement on Page 3 


Pp. 328 + xii. 12s. 6d. net. 
TRODUCTION TO 


ISEASES OF THE CHEST. 
By JAMES MAXWELL, M.D. (Lond.), F.R.O.P. Gand), 
Hodder & Stoughton Ltd., 20, Warwick-square, E.0.4 


Second Edition. Pp.190 + viii. 6s.net. Recently Published. 

RINCIPLES OF MEDICAL STATISTICS 
By A. BRADFORD HILL, D.Se., Ph.D. 

The Lancet Limited, 7, Adam-street, Adelphi, London, W.O.2. 


OF THE THYROID GLAND. 
ITH SPECIAL REFERENCE TO THYROTOXI 
illustrated. #£3 3s. n 


Crown 4to. 
De ——. raise is too high for the author of this om book. 
fa as the standard work on thyroid disease. 
es summarise all that is known of this most interesting 
pot at the present LONDON MEDICAL JOURNAL. 


> 4 “William Heinemann (Medical Books) Ltd., 99, Great Russell- 


street, London, W.O.1. 


A® AYLESBURY BROADSIDE 


From all Booksellers. Price 3d. 
Setting out, from the medical standpoint, the grounds, 
social, economic and physiological, ae e immediate 
grant of family allowances on national scale. 


The Lancet Limited, 7, Adam-street, Adelphi, London, W.C.2. 


PROBLEMS OF 

NZSTHESIA 

IN GENERAL PRAOTICE 

By D. H. LUKIS, M.D., B.S.Lond., 
tist, South London Hospital; late Clinical 
Ear, Nose, and Throat Ly oy ueen’s Hospital 
for Childven : ‘Hon. Medical Officer, Kingston Victoria Hospital. 
Demy 8vo. 7s. 6d. net (postage extra). 158 + vi pages. 

Hodder & Stoughton Ltd., 20, Warwick-square, E.0.4. 


THE PHARMACOLOGY AND 
THERAPEUTICS OF THE 
MATERIA MEDICA 


By Prof. W. J. DILLING, M.B., Ch.B., M.P.S.(Hon.) 
16th Ed. Cr. 8vo. 604 pages. 12/- net 
Designed for students of medicine and general practitioners, pre- 


senting concise information upon the actions, 
methods of administration and relative therapeutical values of the 


A GUIDE TO THE PRACTICAL STUDY 
OF MEDICINE 


CLINICAL METHODS 


By ROBERT HUTCHISON, M.D., LL.D., F.R.C.P., and 
DONALD HUNTER, M.D., F.R.C.P. I Ith Ed. 
Fcap 8vo. 620 pages. Colour and half-tone plates. 13/6 net 


“No student will regret having bought this he will have 
occasion to refer to it bis Lancet, 


useful drugs. 
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for YOPAUSAL 


A Compound 
Oestrogenic Sedative 


Menopax has now been firmly established as THE treatment for all 
symptoms of the Climacteric, and Doctors can prescribe it with 
every confidence. These tablets not only compensate for ovarial 
a hormone deficiency but a high sedative effect is felt almost at once. 

The still reasonable cost permits these tablets to be freely prescribed. 


MENOPAX 


1 Brand TABLETS 


An effective causal and symptomatic remedy 
for the treatment of climacteric disorders 


‘EACH TABLET CONTAINS: Oestrin 100 1.U.; Ovarian Ext., 0-115 gr.; Theobromine 
Calc. Sal., } gr.; Caffeine Cit., } gr.; Monobromiso-Valeryicarbamide, | gr.; Calc. Lactate, |} gr. 


25 TABLETS 60 TABLETS 140 TABLETS 


2/6 5/- 10/- 
Menopax in bulk for dispensing has been discontinued. 
It is now only obtainable through Chemists. 


(All prices plus purchase tax) 


DESPITE RAPIDLY RISING COST OF OESTRIN 
NO INCREASE IN PRICE 


Recently there has been a considerable increase in the cost of the various ingredients in the Menopax 
formula. Oestrin, for instance, is now three times the price it was before the war. Nevertheless, 
Menopax will be maintained as long as possible at its original low prices. 


Despite the war the Menopax formula remains unchanged and still contains 
Bromisovalerylurea (Bromuril), though this is unobtainable now in this country 


Clinical samples and literature will be gladly sent—post 
free—to any member of the medical profession on request 
PROPRIETORS— 


CLINICAL PRODUCTS, LIMITED, 2, THE GREEN, RICHMOND, SURREY 
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OXFORD MEDICAL PUBLICATIONS 


THE EARLY TREATMENT OF WAR WOUNDS 
By WILLIAM ANDERSON, 0.B.E. (Mil), M.B., Ch.B., F.R.C.S. 


“ This little book should be of help to every medical officer serving in the Army.”’— 
British Medical Journal. 


Pp. 108 12 Illustrations 5s. net 
FRACTURES 
By GEORGE PERKINS, M.Ch., F.R.C.S. 
“‘ New and original style .... not a word wasted .. . . will receive wide popularity.”’-— 
British Journal of Surgery. 
“Excellent book .. . . notable for the abundance of excellent illustrations.”—Clinical Journal. 
Pp. 394 401 Illustrations 20s. net 


THE HEALTH AND EFFICIENCY OF MUNITION WORKERS 
By H. M. VERNON, M.D. 


“Dr. Vernon has done a public service in writing this book.” —Bulletin of Hygiene. 
“A notable contribution, and will find acceptance in a wide circle.” — 
Journal of the Royal Sanitary Institute. 
Pp. 144 15 Illustrations 8s. 6d. net 


PRINCIPLES AND PRACTICE OF DIPHTHERIA IMMUNIZATION 
By J. TUDOR LEWIS, M.D., D.P.H. 


“Has appeared when it is most needed . . . . practical and straightforward.’’—The Lancet. 
“The best book available.”—Medical Officer. 
“ An authoritative contribution .... makes an opportune appearance.”—-Municipal Journal. 
Pp. 170 13 Illustrations 8s. 6d. net 


VIRUS DISEASES OF MAN 
By C. E. VAN ROOYEN, M.D., and A. J. RHODES, M.B., B.Ch., M.R.C.P.E. 


“ The only treatise of its kind in the English language.” —British Medical Journal. 
“The most complete monograph that has yet appeared .. . . an invaluable reference book.’’— 
Journal of the American Medical Association, 


Pp. 950 59 Illustrations 4 Colour Plates 63s. net 


PHARMACOLOGY 
By J. H. GADDUM, Sc.D., M.R.C.S., L.R.C.P. 


*‘ The study of pharmacology is rendered easy and pleasant by the use of this textbook.’’—Prescriber. 
“* Will become the standard textbook for all medical students.’’"—Guy’s Hospital Gazette. 


Pp. 417 74 Illustrations 17s. 6d. net 


GYNAZCOLOGICAL OPERATIONS 
By J. LYLE CAMERON, M_D., F.R.C.S., F.A.C.S., M.R.C.O.G. 
Gives clear instruction to the inexperienced gynaecological surgeon.” —The Lancet. 
“The task has been well accomplished . . . . illustrations well chosen and beautifully produced.’’— 
British Medical Journ al. 
Pp. 212 26 Illustrations 21s. net 
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Just Ready—Krusen’s Physical Medicine 
APPLIED to MEDICINE, SURGERY and the SPECIALITIES 


Internal Medicine 
Cold pressor test, use of fever therapy, ultra-violet radia- 
tion, infra-red radiation, refrigeration therapy, medical 
applications of diathermy (including short-wave), employ- 
ment of baths, exercise, packs, massage, treatment of back- 
ache and arthritis, etc. 


Surge 
Special section on electro-surgery, light therapy of indolent 
wounds, exercises for strengthening abdominal muscles, 
post-operative treatment of amputations, physical therapy 
in fracture cases, etc. 


Dermatology and Syphilology 
Fever therapy, ultra-violet radiation in treatment of various 
skin diseases, electrolysis for removal of superfluous hairs, 
= Surgical diathermy for removal of moles, warts, etc., 
iontophoresis for treatment of indolent ulcers, 


Obstetrics and Gynecology 
Application of local pelvic heating by means of new “ air 
flow ” device and Elliott hot water heating apparatus, use 
of pelvic diathermy, fever therapy of gonorrhoeal pelvic 
inflammatory disease, chapter on electro-surgery, chapters 
on backache and massage. 

Pediatrics 
Ultra-violet radiation for rickets, tetany, spasmophilia, 
treatment of poliomyelitis, fever therapy in chorea, rheu- 
matic fever, corrective exercises for scoliosis and postural 
deformities. 


Orthopedics q 
Application of heat and ultra-violet radiation to joints, 
Rowley Bristow method of electrical stimulation of 
atrophied muscles, Sister Kenny’s work in poliomyelitis, 
fever therapy for arthritis, chapters on corrective exercise, 
mechanical devices, and physical therapy in relation to 
orthopaxdics. 


Neurology 
Fever therapy of nervous diseases, electrical tests such as 
those for Erb’s sign and for reaction of degeneration, 
chapter on hydrotherapy, massage, technique of obtaining 
rest and relaxation. 


Urology 
Ultra-violet radiation in tuberculosis of genito-urinary 
tract, etc., local applications of heat, surgical diathermy 
in genito-urinary disease, fever therapy of venereal diseases, 
hydrotherapy, backache. 


Ophthalmology and Otolaryngology 
Chemical heating pad for eye disorders, fever therapy of 
gonorrheeal ophthalmia and interstitial keratitis, local 
application of heat to nasal accessory sinuses, ultra-violet 
irradiation in treatment of tuberculous laryngitis, limita- 
tions of zinc iontophoresis, surgical diathermy, technique 
of irrigation. 


Radiology 
Discussions of ultra-violet and infra-red irradiation and 
high-frequency current. 


By Frank H. Krusen, M.D., F.A.C.P., Associate Professor of Physical Medicine, The Mayo Foundation, University of 
Minnesota ; Head of Section on Physical Therapy, The Mayo Clinic. 846 pages, 6}” x94’, with 351 illustrations. 50s. 


W. B. SAUNDERS COMPANY, Ltd., 7, Grape Street, London, W.C.2 


THE HOSPITAL NOVEL 
COMPETITION 


Messrs. Chapman & Hall Ltd. (Publishers) 

and Messrs. Curtis Brown Ltd. (Literary 

Agents) announce a competition for the 

best work of fiction submitted portraying 
life in a hospital 


Write for particulars to :— 
CHAPMAN & HALL LTD. (Ref. FBW) 
il, Henrietta Street, London, W.C.2 


Battley’s Solutions 


(as eriginally manufactured by Richard Battiey) 


Liq. Opii Sedativus (Battley) 
The oldest and still the best hypnotic and sedative. 
1°8% of Merphine. Usual dese—5 to 10 minims. 


Liq. Cinchone Cordifoliz (Battley) 
A 


all the alkaloids ef Yellow Cinchoss Bark. 
reliable preparation which dees not 


New ment‘sctered and supplied by 


Allen & Hanburys Ltd., 


37 Lombard Street, LONDON, 8&.C. 3. 


MEDICAL RESEARCH COUNCIL 


BULLETIN OF 
WAR MEDICINE 


Specially compiled for practising medical officers 
and others whose opportunities for reading original 
work may be limited, and containing abstracts of 
articles in all branches of medicine, surgery and 


kindred subjects with a bearing on war problems, 
culled from the British and Foreign medical and 


scientific press. 


Published at two-monthly intervals 


No. 6 NOW AVAILABLE 
Copies of earlier numbers also in stock 


Price 2s. 6d. per issue (2s. 8d. by post) 


Open a Deposit Account at any of the Sale Offices of 
H.M. Stationery Office and thus ensure regular supply 


HIS MAJESTY’S STATIONERY OFFICE 

York House, Kingsway, LONDON, W.C.2; 120 George Street, 
; 1; Se. And 

Edinburgh Cardi; 80 Chichester Street, Beast 
Orders may also be placed through any bookseller 
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RECOMMENDED BY DIETITIANS AS A GOOD 


DIGESTIVE AND SOURCE OF ENERGY 


and nourishing 


oan 


, MADE ONLY BY ME&VITIE AND PRICE 


SAFE AND CERTAIN 
BIOLOGICAL THERAPY 


* ANTIPEOL OINTMENT 


contains sterile vaccine filtraces (antivirus) of all the common of STREPTOCOCCI and B. PYOCYANEUS In a 
STOPS SEPTIC DEVELOPMENT HEALING 

SPECIFIC the micro-organisms all inflammatory 

us affections. ANTIPEOL Lia: aunt for of ear, and 


OPHTHALMO-ANTIPEOL 


contains, In semi-fluld base, the sterile vaccine filtrates of STREPTOCOCCI, B. PYOCYANEUS, PNEUMOCOCC! 
FRAENKEL AND GON 


ococci 
INDICATIONS : Conjunctivitis, blepharitis, keratitis, dacriocystitis, and ali inflammatory conditions and lesions of the eye 


x RHINO-ANTIPEOL 


an calmative and 


IN DICATIONS: Coon rhinitis, hay fever, catarrh, influenza, colds and other owiehe tne infections 


* ENTEROFAGOS ona 


132 strains of mic cth of the 
DLY EFFECTIVE RESUL: in enteritis, colitis, ig call Infections. 


and para-intestinal infections. administration. No reactions. No shock 


DETENSYL 


tension 
palpitation, ocular and auditory troubles of hypertension. No contra-indicatiens 
SAMPLES AND LITERATURE FROM 


MEDICO-BIOLOGICAL LABORATORIES, LIMITED, oad, South Norwood, London, S.E.25 
4 


: gastro-intestinal tract, kidneys and bladder, 
jd and para-typhold fevers, and other intestinal 
$ 
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SEND YOUR 


PATIENTS 


ALLEN & HANBURYS LTD 
48,WIGMORE ST. LONDON, 


TELEPHONE’- ‘NELBECK 3903 (41!ines) 
TELECRAMS:- ORTHOPEDIC, WESDO, LONDON 


HE ideal to be aimed at in the 
treatment of burns is to produce 
a perfectly healed and normal 
surface free from scarring. In the 
case of burns of the hands and face, 
wartime experience has shown that 
this result can rarely be achieved 
by the drastic coagulation method 
with tannic acid. 
T.C.P. is an ideal preparation for 
use in such cases. For it produces a 
natural, pliable coating over the 


universal 


burn dressing... 


A clinical sample and literature on 
request to :—British Alkaloids Ltd., 
69, Old Broad Street, London, E.C.2 


TREATMENT WITHOUT 
DRASTIC COAGULATION 


injured surface and stimulates the 
rapid and normal healing of the 
damaged tissues. 

Further advantages of T.C.P. are 
its effective bactericidal action (most 
war burns become septic), its analgesic 
effect, enabling the patient to gain 
the necessary rest, and its freedom 
from toxic and irritating properties. 


T.C.P. may be used with perfect 
confidence both as a first-aid dressing 
or in hospital and surgery treatment. 


LaNcET,) THE LANCET GENERAL ADVERTISER [AuGusT 16, 1941 


RELIABLE PREPARATIONS 


INV 


A 


(DUNCAN) 

ANTISEPTIC, EMOLLIENT, 
ASTRINGENT, SEDATIVE 


YN 


AN 


An efficacious Ointment for the 


YN 


Sample speedy relief of all cases of < 
and 
Prices Hemorrhoids and for abrasions 
on and irritations of the skin. $ 
Application 


Supplied in bulk or in 1-0z. and 2-02. tubes. 


DUNCAN, FLOCKHART & CoO. 


104, HOLYROOD ROAD, 155, FARRINGDON ROAD, 
EDINBURGH, 8 LONDON, E.C.1 


AINA 


‘ Safe Salicylate Therapy 
4 HE popularity of acetyl-salicylic acid is undoubtedly due to 
the fact that it is one of the safest and most effective non- 


narcotic analgesics available. Too often, however, its use has 
An been discarded by the physician on account of its tendency to irritate 
the stomach and because entirely pure preparations are not always 


available. 


“ Alasil” provides the beneficial therapeutic effects of pure acetyl- 
_f salicylic acid in such a form‘ that it is acceptable even by disordered 
digestions. This tolerability is due to the fact that it combines acetyl- 
salicylic acid with Calcium Phosphate (Bibasic) and “ Alocol,” a potent 
gastric sedative and antacid. . 


NS ee Since “ Alasil”’ is better tolerated than acetyl-salicylic acid alone its use 
VSS can be pushed or prolonged to a much greater extent than the latter, 


“Alasil” is, therefore, an analgesic, antipyretic, and anti-rheumatic, 
which can be employed with complete’ confidence in all the many 
conditions in which such an agent is indicated. 


A supply for clinical trial with full descriptive literature sent free on request ? 


A. WANDER, Ltd., Manufacturing Chemists, 
184, QUEEN’s Gate, Lonpon, S.W.7. 
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Extract of Apples 


Ivax is a palatable liquid extract of apples, 
each fluid ounce containing the equivalent of 
4 oz. of fresh apples. Ivax is a convenient 
method of giving the Moro-Heisler apple diet 
for the treatment of Diarrhoea in infants and 
children, Colitis, Dysentery, and allied 
conditions. 


Excellent clinical results have been obtained 
by the use of Ivax in the treatment of Infantile 
Diarrhea which subsides rapidly in one to 
three days. 

Pottle of 6 fl.oz. - 2/6} 


Discount to the Medical Profession 


Obtainable through all branches of 


Literature sent upon request 


BOOTS PURE DRUG CO. LTD NOTTINGHAM 


BOOTS PURE DRUG CO. LTD B7II-O5 


LUCOZADE 


a valuable Energy Supplement 
— in all conditions 


In all illnesses the provision of the patient’s 
energy requirements must take due note of 
the disturbed state of the digestive function. 
Easy digestibility is therefore a fundamen- 
tal consideration, In pyrexial conditions 
an ample intake of fluid as a deterrent of 
systemic dehydration is equally impor- 
tant; hence, the recommendation of a liquid 
diet. It is claimed that Lucozape Tonic- 
Food Beverage adequately conforms to the 
above essential criteria and constitutes an 
ideal supplement to an invalid’s diet. 

Its energizing constituent, Glucose, is ab- 
sorbed direct without prior digestion. 


is a perfectly stable preparation and is always re for instant use. ; 
LUCOZADE Results obtained also ae its marked value in the fe conditions : ee , 
at all chemists 
ANOREXIA, BILIOUSNESS, MEASLES, WHOOPING-COUGH, PREGNANCY SICKNESS, TRAVEL 2/3 
SICKNESS, KETOSIS, FEBRILE ILLNESSES, FAULTY METABOLISM, HYPOTONIA, SHOCK, per bottle 
PHYSICAL EXHAUSTION, MENTAL OVERSTRAIN, PRE- and POST-OPERATIVE TREATMENT. (ineluding Purchase Tax) 


Other marked advantages of LUCOZADE are 
its extreme palatability and _ refreshing 
character. Many medical reports affirm 
that LucozaDE is easily retained when other 
liquid foods and ordinary glucose prepara- 
tions are rejected. Patients in extremis have 
been fed with Lucozape as the sole source 
of nourishment for several days. LUCOZADE 
will also be found an invaluable energizing 
supplement for those suffering from ‘ half- 
health’ and others requiring extra ‘fuel’ 
during periods of increased physical and 
mental effort. Nervous cases also derive 
considerable benefit from LucozaDE. 


For further mformation please apply to: 


THE MEDICAL DEPARTMENT, LUCOZADE LTD., GREAT WEST ROAD, BRENTFORD, MIDDX: 
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against these seuerall humors ouerflowing. 

AS seuerall kinds of physicxe may Be good. 

¢: AS diet: drinks. hot Baths. whence sweat is growing, 
with purging. vomiting and Letting sloud: 

which taken in due time. not ouerflowing. 


The prophylactic 
measures against the 


blood-letting, have lost 


laxation, is important as 
ever when constipation 
interferes with the 


each malLadies infection is withstood. 
: To-day, Agarol brand Compound, the original mineral 
H oil and agar-agar emulsion with phenolphthalein, 
ra ‘ solves the problem of treating constipation on 
rational grounds. Agarol supplies unabsorbable 


moisture that softens the intestinal contents and 
makes their passage easy and painless. It lubricates 
the intestinal tract and gently stimulates the 

peristaltic function, thereby making evacuation 
certain and habit-formation possible. 


William R. Warner & Co. Ltd., Power Road, Chiswick, London, W.4 


TRADE MARK 
Possesses all the 


TRADE MARK 
Especially indicated 


TRADE MARK 


and morphine. 


“DILAUDID’ 


morphine, but excels that drug in various respects. 


* DILAUDID” Atropine 
tonsillectomies, bronchoscopies, etc. 


_ “DILAUDID Scopolamine 


TRADE MARK BRAND 


As a pre-anzsthetic measure, also to induce 
twilight sleep and analgesia and sedation in states 
of severe pain and excitation. 


“DICODID ” 


Antitussive and Analgesic 
Possesses valuable advantages over both codeine jit, “ie 


Further information and samples on request 


KNOLL LIMITED, 61, Welbeck Street, LONDON, W.!I o 


’ 
BRAND 
therapeutic properties of 


BRAND 
in pains due to spasms, in 


BRAND 


(K.11) 
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/ 
avlene-o 
(Kaylene brand of colloidal kaolin with a highly viscous liquid paraffin) 

is particularly indicated in the treatment of:— 

Intestinal Toxzmia, Stasis, Chronic Colitis, 
Dietary Indiscretions, and in all conditions 3 
due to toxic absorption from the bowel H 
Sample on request z 
: KAYLENE, LIMITED 
; Sole Distributers: ADSORBENTS, LTD., WATERLOO ROAD, LONDON, N.W.2 : 


AVOLEUM 


In the treatment of Gastric Ulceration 


Recent investigations have shown (Guy’s Hospital Reports, Vol. 90, No. 1, 1940-41) 
that Avoleum —a highly active solution of purified Vitamin A — produces 
marked improvement in all cases of gastric ulceration owing to its protective action 
on the gastric mucosa ‘ The disappearance of pain and discomfort, and restoration of 
appetite following the treatment were impressive and could be recorded in all cases... 


It usually was noted ten to fourteen days after administration of Avoleum had started...’ 

The total daily dose of Avoleum varied between one and three fluid drachms by 

mouth. The actual cost of treatment is therefore slight. No dietary restrictions 

were imposed, and all patients continued their ordinary occupation and routine 
Literature on request 


THE BRITISH DRUG HOUSES LTD. LONDON N.1 
Telegrams : Tetradome Telex London 
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sts 


T An Adjunct to the 


Diet 


Encouraging regular Habit Time 


During a period of restricted diet, bowel regularity 
may be maintained with the aid of ‘Petrolagar’ Plain. 
As an adjunct to the diet, ‘Petrolagar’ induces a soft, well- 


formed stool and encourages a regular habit time for bowel 
movement. 


If the case is severe, Lani gl Plain may be given in 
alternate doses with ‘Petrol with Phenolphthalein until 


proper elimination is established. " Then *Petrolagar’ Plain alone 
will assist in maintaining a regular, comfortable movement. 


Petrolagar 


erano PARAFFIN EMULSION 


JOHN WYETH & BROTHER LIMITED, 25 OLDHILL PLACE, N.lI9 


(Sole distributors for Petrolagar Laboratories Ltd.) 


LOBE 


Injection into the umbilical vein usually in- 


FOR 


Quick Action 


NEONATAL 
ASPHYXIA 


itiates normal respiration in a few seconds. 


As we have no representative in the British Isles, please write us for descriptive literature and reprints. 


— BISCHOFF COMPANY, IVORYTON, CONNECT ICUT, U.S.A. 
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BROMETHOL B.D.H. 


A solution of Tribromoethyl Alcohol for the production 


of anesthesia by rectal administration 
Described in the Third Addendum to the British Pharmacoperia 1932 


Bromethol B.D.H. is made in England and is a chemically-identical equivalent of 
the basal anzsthetic formerly imported from Germany and marketed under a 
trade name. 

Bromethol B.D.H. is administered with comparative ease in the form of an ordinary 
enema. No elaborate.apparatus is necessary. It leads to gradual loss of conscious- 
ness; thus by its use the fear and apprehension occasioned by inhalation anesthesia 
is eliminated. Post-operative vomiting is reduced to a minimum. The amount 
given is dependent upon the patient’s body weight; a dosage table has been 
prepared giving the quantity of Bromethol B.D.H. required for patients of various 
weights. A copy of this table suitable for hanging in the dispensary or anesthetic 
room will be gladly sent on request. 


THE BRITISH DRUG HOUSES LTD. LONDON N.1 


‘Telegrams : Tetradome Telex London 
Brml/E/6b 


Increased Capacity 
for Mental and Physical Effort 


Fatigue, nerve strain, and mental inertia are the natural sequelz 
of unduly prolonged physical and mental effort. All these symptoms 
may be ameliorated—or their’ onset delayed--by the administration 
of ‘Benzedrine’ Brand Tablets. Increased initiative, confidence, 
and a quickening of the mental processes are also consistent 
effects of the drug. Its power to augment physical energy has been 
widely established, and in suitable 
cases—with properly adjusted 
dosage—it has proved of great 
service as a safe and efficient 
war-time emergency measure. 


Samples and literature will be sent 
on the signed request of physicians 


MENLEY & JAMES LIMITED, 123, COLDHARBOUR LANE, LONDON, S.E.5 
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A.B. PROTAMINE INSULIN 


(with zinc) SUSPENSION 


The absorption of insulin injected in the form 
Effect of Insulin without and with Protamine of ‘A.B’ Brand Protamine Insufin (with Zinc) 
24 hws 24 hrs. Suspension is much prolonged and closely re- 

f sembles the natural secretion of the pancreatic 
islets. This insulin has a steady action and exerts 
a better control than that of ordinary insulin over 
the carbohydrate metabolism. The number of 
injections can be reduced, a lower total dosage 

seas | PROTAMINE is usually necessary, and the subjective symptoms 

aa INSUUN of diabetes markedly improve. 


| | 40 — per c.cm. 
5 c.cm. (200 units) 2/10 
| 10 c.cm. (400 units) 5/2 


tNSULIN 80 units per c.cm. 
baad | 5 c.cm. (400 units) 5/2 
INSULIN ‘A.B.’ was the first British insulin 
offered commercially to the medical profession, 


and has a world-wide reputation for its strictly 

safeguarded sterility, its carefully standardised 

strength, its freedom from toxic reactions and 
its stability in hot climates. 


- Joint Licensees and Manufacturers : 
THE BRITISH DRUG HOUSES LTD. 


SULPHANILAMIDE-BOOTS 


p-aminobenzenesulphonamide 


For the Treatment of Streptococcal and other Bacterial Infections 


Sulphanilamide is especially valuable in the treat- 
ment of puerperal ‘fever, erysipelas, streptococcal 
sore throat, haemolytic streptococcus septicaemia, 
surgical infections, meningococcal infections and 
infections due to gonococci, B.coli and C/. Welchii. 


Tablets of 0.5 gm. Tablets of 0.3 gm. 
(74 gr. approx.) (5 gr. approx.) 
Bottle of 25 - 1/3 Bottle of 25 - 1/- 
Bottle of 100 4/3 | Bottleof10o - 3/6 


SULPHANILAMIDE-BOOTS is also obtainable 
in POWDER form. . 
Box of 10x 15 gm. packets - 7/6 


Discount to the Medical Profession. 
Obtainable through all branches of 


BOOTS PURE DRUG CO. LTD NOTTINGHAM 


3718-63, 
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PHYLLOSAN 
has been before the profession now 
for fifteen years and has stood 
the test of time, and the 
developments indicated 
point to still greater 
usefulness for this 
product in 
the future 


Vide The Prescriber 
* January, 1958 


A Pamphlet entitled 
“Hyperpiesia, Metabolic Disorders, and the Anaemias” 


giving laboratory and clinical reports will be sent to 
Medical Practitioners on request 


NATURAL CHEMICALS LTD., ST. HELENS, LANCASHIRE 
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Convalescence 
aided to-day by Bourn-vita 


The nerve-soothing qualities of Bourn-vita help wartime convales- 
cents to get the most out of the sleep they need so much. The 
Vitamin B, phosphorus and calcium in Bourn-vita are all valuable 
nerve foods, and help to induce a restful, natural sleep. This 
nourishing food-drink, prepared by Cadburys, is especially light 
and digestible. 


BOURN-VITA 


FOR DEEP, RESTORING SLEEP 
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A FAMOUS NAME IN MEDICINE- 


9 
eee 


For more than a century and a half, products bearing the names 
Gale and Baiss have been trusted by medical practitioners throughout 
the world. Now these two famous names are united im.the firm of Gale, 
Baiss & Co., Ltd. To the home trade and to exporters to all parts of 
the world Gale Baiss supply the finest quality drugs, chemicals, 


galenicals and concentrated spirituous preparations (in bond, duty free). 


Cfale's ARE SOLE PROPRIETORS OF 


‘**GOLD MEDAL"’ “UNG. 
Cod Liver Oil Emulsion DERMALON’’ 
**MORELIX’’ ‘*HEPTASALINE’® 
‘*ENTRAPURO’’ ‘*GABASOL’’ ‘*TREXTA’’ 
ETC., ETC. 


Gale Baiss also specialise in hospital requirements, surgical and 
veterinary instruments, druggists’ sundries and dressings, packed goods, 
ampoules, pills and tablets. 


No manufacturing chemists have greater experience of preparation 
and packing for the tropics. Write now for price list. 


GALE - BAISS & CO- LTD 


Wholesale Druggists & Manufacturing Chemists (Contractors to British, Colonial & Foreign Governments 


* ILDERTON ROAD, LONDON, S.E.15. ‘PHONE: NEW CROSS 0094 % 
* + ‘GRAMS & CABLES “DREADNOUGHT LONDON’ 
*q 15 
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DIPHTHERIA & WHOOPING COUGH 
PROPHYLAXIS 
with I). W.P. (Evans) 


IN 


V/ \ 


\ 
yw 


WWV¥ 


Immunisation against diphtheria and whooping cough DOSAGE : 
can now be carried out by the simultaneous adminis- First Dose: 0.5 c.c. (0.25 c.c. A.P.T. 
tration of a single mixture of diphtheria toxoid and + 15,000 millions H. 
whooping cough vaccine. pertussis) 
Second Dose: 1.0 c.c. (0.5 c.c. A.P.T. 
Diphtheria Prophylactic Toxoid (Alum + 30,000 millions H. 
Precipitated) and Whooping Cough pertussis) . 
Vaccine—D.W.P. (Evans). Third Dose: 1.0 c.c. (0.5 c.c. A.P.T. 


+ 30,000 millions H 
The following figures extracted from the Infectious pertussis) . 
Diseases and Vital Statistics indicate the desirability of aim 
immunisation. 
Boxes of 3 graduated doses 6/ per 
Cases notified in the British Isles Diphtheria | Whooping Cough (sufficient for one case) box 


Rubber-capped bottles of 
8 weeks ended, June 14, 1941] 9,536 38,396 15/- each 


OM 
WN V 


10 c.c. 


Corresponding period, 1940 8,295 5,508 Prices apply to Gt. Britain and N. Ireland 
_ only and are subject to the usual discounts. 


ROP 


Technical literature sent on application to Home 


Medical Dept., Royal Liver Building, Liverpool. A PRODUCT OF 


Carried out at The Evans Biological Institute by 
EVANS SONS LESCHER AND WEBB LTD: LIVEKPOOL AND LONDON 
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N states of nervous tension there is 
frequently found an associated impair- 
ment of assimilation and _ nutrition. 
Conversely it is observed that when 
measures are taken to provide an easily 
assimilated food which meets every 
metabolic need, the patient’s condition 
undergoes definite improvement. 


oe this purpose, both as an emergency measure 

and as a regular routine, there is nothing which 
rivals ‘ Ovaltine.’ This food beverage is a unique 
combination of malted barley, full cream milk and 
eggs from the world-famous ‘ Ovaltine’ Farms. The 
manufacture is carried out by exclusive extraction processes 
in vacuo, at low temperature, and in such a way that all the 
important dietetic qualities are fully conserved. 


The nutritive and energising constituents of ‘ Ovaltine’ 

are rapidly assimilated, providing every dietary essential, 
and at the same time exerting a helpful sedative effect on 
the nervous system. 


‘ Ovaltine ’ possesses many advantages, and its outstanding 
usefulness receives even greater emphasis in war-time 
practice, both civil and military. Now, as in 1914-1918, 
* Ovaltine’ is widely used in the war-time hospital service 
both in England and overseas. Supplies are available to 
hospitals in special packings and at special prices. 


A liberal supply for clinical trial sent free on request. 


A. WANDER Ltd., 184, Queen’s Gate, London, S.W.7 
Laboratories, Works and Farms ; King’s Langley, Herts. 


Branches : A: Ont. AUSTRALIA: 1 York Street North, 


800 W ZEALAND: time Buildings, Custom House Quey Weilin 
Of A BERICA: P.O. Box 597, Cape Town. STRAITS S LEMENTS 
Singapore. HONG- KONG? | 18 Pedder Street. Also at Berne, Chi 
Malta, Mauritius, Colombo, Cairo, etc. 


Distributing Agents: INDIA: 16 Bank Street, Fort, Bombay. 
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 “MERTHIOLATE? 


SODIUM ETHYL MERCURI THIOSALICYLATE 


*‘MERTHIOLATE’ brand sodium ethyl mercuri thiosalicylate engenders a feel- 
ing of security and meticulous discharge of responsibility in the discrimi- 
nating surgeon as he closes the abdomen or prepares to dress the operative 
wound in those cases where this antiseptic has been employed. 


TINCTURE "MERTHIOLATE?’ is an alcohol-acetone-aqueous solution, 1:1,000. 
Recommended as an effective antiseptic on the intact skin. 


SOLUTION ‘MERTHIOLATE?’ is an isotonic aqueous dilution, 1:1,000, which 
may be used on the most delicate tissues. 


Both Tincture ‘Merthiolate,’ 1:1,000, and Solution ‘Merthiolate,’ 1:1,000, 
are available in four-ounce, sixteen-ounce, and one-hundred-twenty- 
eight-ounce bottles. 


EL! LILLY AND COMPANY LIMITED 
BASINGSTOKE and LONDON 
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LES 


Sedatives & Hypnotics 


SONERYL is effective in all forms of insomnia—in sleeplessness of nervous 
origin accompanying worry and overwork or associated with neuroses, as well 
as in pyrexial conditions where restlessness and discomfort so often interfere 
with sleep. Where some degree of pain is a factor in producing insomnia 
SONERYL may often be of service. 


SONERYL is rapid in action, non-cumulative and of low toxicity, devoid of 
“hangover” effects and of propensity to addiction. In varying dosage it can 
produce a result ranging from mildly sedative to deeply hypnotic. 


SONALGIN, an association of SONERYL with phenacetin, is indicated 
when insomnia is associated with persistent pain. 


THEOGARDENAL relieves the distressing effects of cerebral vascular 
changes experienced by ‘patients of advancing years. 


RUTONAL is indicated in epilepsy and conditions which cause excitation of 
the nervous system. In therapeutic 
doses its hypnotic effect is less than 
that of phenobarbitone. It is also 
of very low toxicity, is well tolerated 
and does not induce habit formation. 


GARDENAL is a reliable brand of 
phenobarbitone of British 


Dosage: 


SONERYL 


Hypnotic — 2 tablets half an hour before 
retiring. 


Analgesic — 2 or 3 tablets to relieve pain 


manufacture. 


SONERYL 


Containers of 25 tablets 
at 3s. Od. 


Containers of 12 tablets 
at Is. 8d. 


THEOGARDENAL 


Containers of 25 tablets 
Ss. 


» 23x, 
Subject to the usual discount, plus purchase tax. 
% Trade Mark. 


Prescribe a British Barbiturate. 


SONALGIN 


Containers of 25 tablets 
at 4s. Od. 


Containers of 12 tablets 
at 2s. 3d. 
%* RUTONAL 


Containers of 25 x gr. 3 
tablets at 3s. 3d. 


Containers of 100 x gr. 4 
tablets at 3s. 6d. 


GARDENAL 
Containers of 100 x } grain tablets at Is. 
x 


6d. 
» Is. Od. 
its G0. 


and induce sleep. 


Sedative — two or three times a 
y. 


SONALGIN 


1 or 2 tablets three times 
daily. 


THEOGARDENAL 


1 tablet 3 times a day. 


RUTONAL 


twice that 
of GARDENAL. 


GARDENAL 


grain doses night and 
morning increased to 3 grains 
a day if necessary. 
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(ANTROIDIN) 


THE ANTERIOR-PITUITARY-LIKE SEX HORMONE 


Antuitrin ‘S’ (* Antroidin’) is a standardized, highly refined solution of the anterior- 
ituitary-like sex hormone derived from pregnancy urine; it contains both the 
orem! Rm and, to a lesser extent, the follicle stimulating factors. 


THERAPEUTIC INDICATIONS 


FEMALE: Functional uterine bleeding, amenorrhoea and oligomenorrhcea. 
menorrhoea. Abortion, habitual or threatened. 


MALE: Cryptorchidism. Impotence. Aspermia. 


EITHER SEX: Delayed puberty. Genital infantilism. Fréhlich’s syndrome 
(adipose-genital dystrophy). Acne vulgaris. Sterility. 

Antuitrin ‘S’ (‘Antroidin’) is standardized to contain 100 International units 
per cc. and is issued in rubber-capped vials of 10 cc. It is also supplied 
in vials of 5 c.c. containing 500 International units per c.c. A comprehensive 


brochure describing the properties of Antuitrin ‘S’ is available to members 
of the medical profession on request. 


PARKE, DAVIS & CO., 50 BEAK STREET. LONDON, w.l 


Laboratories : Hounslow, Middlesex 


Inc. U.S.A., Liability Ltd. 
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In Obstetrical Emergencies 


ERGOMETRINE 


(B. W. & Co.) 


The crystalline alkaloid used in Burroughs Wellcome & Co. ergometrine preparations 
is of the highest degree of purity, free from the inert isomeride ergometrinine. It is 
isolated from the aqueous extract of ergot and characterised by the rapidity 
with which it causes uterine contraction. 


of collapse or anesthetic sickness, in post-partum 
haemorrhage, and in some cases of migraine. 

Administration of the pure alkaloid is the only 
sure method of giving a known, adequate dose. 


Indicated after parturition, particularly in cases oy ull 


graphic tr tahen Ergometrine 0:5 mgm. orally: 
during original work on Effect in 6} to 8 minutes 
the alkaloid, illustrate the 

action of ergometrine on 
the human uterus w 
used in effective doses. 


TABLOID’=- ERGOMETRINE, 0-5 mgm. 
For oral administration 
Bottles of 25 and 100, 16/2} and 63/7 each, respectively 


SOLUTION OF ERGOMETRINE 


0-5 mgm. in 2:5 c.e. For oral administration Ergometrine 0-5 mgm. intramuscularly: 
Bottles of 30 c.c. (with pipette), 9/0 each Effect in 3} to 4} minutes 


ts * TABLOID 
HYPODERMIC ERGOMETRINE 


0-5 mgm. For intramuscular injection 


Tubes of 12, 8/54 each i 
0-125 mgm. . For intravenous injection { , 


Tubes of 12, 3/1 each 


* HYPOLOID’=- ERGOMETRINE, 0-5 mgm. 


in 1 ec.c. For intramuscular injection 
Boxes of 10 ampoules, 10/1} each 7 + ly lis jas 
0-125 mgm. in 1 c.c. For intravenous injection 
Boxes of 10 ampoules, 4/6 cach Ergometrine 0:5 mgm. intravenously: 


Effect in less than 1 minute 


London prices to the Medical Profession 


ess BURROUGHS WELLCOME & CO., LONDON 


Associated Houses: NEW YORK MONTREAL SYDNEY CAPETOWN BOMBAY SHANGHAI BUENOS AIRES 


H 4012 
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as follows. Ordinary nutrient agar plates are seeded 
with the test organism—Staphylococcus aureus has been 
used in this work—by allowing a broth culture of the 
organism to flow over the surface of the agar and draining 
off the excess broth. The plates are then dried for an 
hour in the incubator at 37° C. in a special rack which 
supports the lid of the Petri dish half an inch above the 
lower part. When dry the seeded plates are removed 
from the incubator and can be kept in the refrigerator 
for one or two days. Cylinders made from short lengths 
of glass tubing, 
the dimensions 
of which will be 
seen from the 
inset of fig. 1, are 
placed on the 
agar. The lower 
edge of the 
cylinder is care- 
fully ground 
level and has an 
bevel so 
10 that the thin 
3 4 2 edge tends to 
Conc. of penicillin (units per c.cm.). ‘sink into the 
Fis. 1—Re lation between assay value and agar and make 
through assay cylinder ; dimensions in mm. bacteria-tight 
seal. Vitreous 
porcelain cylinders of the same size and shape, coloured 
at the non-bevelled end to facilitate their orientation, 
have also proved satisfactory. The cylinders are filled 
with the fluid to be tested, and the plates, resting on a 
block of wood, are incubated for 12-16 hours at 37°C. (If 
placed directly on the warm incubator shelves moisture 
may condense on the lids of the Petri dishes and drop on the 
agar, thus obscuring the results.) By the end of incuba- 
tion most of the fluid in the cylinders has disappeared 
and each cylinder is surrounded by a circular zone where 
no bacterial growth has occurred. The diameter of the 
zone depends on the concentration of the penicillin, the 
type of relation being shown in fig. 1. 
he possibilities and limitations of this method of assay 
have not yet been fully worked out but the following 
points may be noted. 


~ 


Diameter of zone of inhibition (mm). 
ca 


1. The diameter in mm. of the zone of inhibition (which we 
have called the “assay value’’) is only slightly smaller 
(1-2 mm.) when the cylinder is half filled than when it is fully 
filled. 

2. The assay value is unaffected by the pH of the fluid 
being tested, provided it is not strongly buffered and lies 
within the range pH 5-8-5. 

3. No inhibition is produced by a saturated aqueous 
solution of ether or by water containing free droplets of 
chloroform. 

4. Diffusion of penicillin seems to be practically complete 
in 2-3 hours, and assay values after 14 hours of incubation are 
only very slightly smaller (0-5-1 mm.) than after a further 
8 hours at 37° C 

5. Provided the plate is not jarred the fluid cannot escape 
from the cylinders, and even if the fluid is not sterile the con- 
—- bacteria are confined to the inside of the cylinder. 

. The assay value is not affected by the thickness of the 
agar provided it is between the limits of 3 to 5 mm. 

The assay value varies slightly with different batches of 
plates and with the density of bacterial population at the 
beginning of incubation. For this reason yneven seeding of 
the plates must be avoided. 

8. Sometimes the clear zone of inhibition is surrounded by a 
halo of partial inhibition, which varies from a faint ghost to 
almost complete inhibition. So far no explanation for, or 
means of controlling, this phenomenon has been discovered. 

9. When the antibacterial activity of blood is to be assayed 
plasma or serum must be used, since red cells tend to form a 
layer immediately on top of the agar which seriously impedes 
the diffusion of penicillin and leads to low values. 


High accuracy cannot be claimed for this method of 
assay, but if it is done in triplicate (preferably on three 
different plates), and if the unknown solution is diluted 
so as to give an assay value of not more than 25 mm. 
(before the curve has flattened out), the error is probably 
not greater than + 25% and may be considerably less. 
We have no evidence that under suitable conditions this 


) 4 


method is inferior in accuracy to the serial dilution 
method and it is certainly many times quicker. In addi- 
tion, less than 0-25 ml. of fluid is required for each test. 

Unit of antibacterial activity.—When day-to-day com- 
parisons have to be made rather large errors may be 
introduced for the reasons mentioned in note 7 above, 
unless a standard is set up on each plate to which all the 
assay values may be related. We have been using as 
such a standard a partially purified solution of purely 
arbitrary strength. It is made up in dilute phosphate- 
buffer, is saturated with ether and is kept in the ice-chest. 
It gives an average assay value of 24 mm. and as far as 
can be seen its activity has not altered during the three 
months in which it has been in use. We have adopted 
as the arbitrary unit (until penicillin is obtained chemic- 
ally pure) that amount of penicillin which when dissolved in 
1 c.em. of water gives the same inhibition as this standard. 
The material used in the human therapeutic tests usually 
contained 40-50 of these units per mg. 


Large-scale Production of Penicillin 

Culture vessels and sowing.—After many types of con- 
tainers had been tried a satisfactory ceramic vessel was 
eventually desi, d, 1 the shape and dimensions of which 
can be seen in fig. 2 The vessels are glazed only on the 
inside ; this beth reduces the cost and renders them 
easier to handle and less liable to slide when stacked one 
on top of the other. The inset of fig. 2 shows a con- 
venient way in which they can be stacked for autoclaving, 
sowing and so on; each plug is well separated from the 
other but no bench space is lost, and should the medium 
boil in the autoclave the plugs are unlikely to be wetted. 
One litre of medium fills the vessels to a depth of about 
1-7 cm. When a batch of vessels is first set up the 
medium (containing 10% of yeast-extract) is sterilised 
in the vessel8, which 


are then inoculated Dimensions 
with a few drops of un centimetres 


a spore-suspension 


24°C. Apart from 
an occasional test 
the vessels are not 
touched until the 
medium is ready to 
be harvested. 
Arrangements for 
and re- 


Fic. 2—Earthenware culture vessel. 
cing medium.— Above.—Vessels stacked for autoclaving. 
he penicillin-con- 


taining fluid is withdrawn from the vessels and replaced 
with fresh culture-medium. To carry out these two 
processes without introducing contamination is far from 
easy and needs thorough bacteriological precautions. In 
order to hasten the production of penicillin we attempted 
to reduce these precautions to a minimum, and at first 
obtained satisfactory results; but lately contamination 
has become so frequent that substantial modifications 
have had to be introduced, some of which are still on 
trial and therefore cannot usefully be described. 

The withdrawal of culture-medium is done by suction, 
the medium being replaced with sterile air. In the 
original method the refilling was done by simple pouring, 
but safer methods (not yet finally determined) have now 
been introduced, and precautions at all stages are being 
tightened up. 


The operations can conveniently be carried out on the 
“* changing-trolley ” (fig. 3), made by replacing the top of a 
small all-metal table by a wooden plank A, to which are 
hinged the four wooden slabs B on which the vessels are 
placed. The raised rim C is prolonged into a handle D, by 
which the slab (and the vessel on it) can be tilted forward. 
The slab is not hinged square with the edge of A, but at a 
slight angle to it, so that on depressing the handle D the fluid 
in the vessel drains not merely to the front edge but to the 
corner nearest the spout. The medium is drawn off by suction 
with the help of a special pistol-shaped holder E, carrying two 
detachable sterilised tubes F and G. F is plugged with 
cotton-wool before sterilising, and through it is blown into the 
vessel a current of (sterile) air at a somewhat faster rate than 


1. Made for us by J. Macintyre and Co., who also made the porcelain 
assay cylinders. 


2. The’ wraine of penicillium used in this work have been obtained 
from Prof. Alexander Fleming of St. Mary’s Hospital, London. 
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controlled by the single trigger H of the “ pistol.” A fresh 
tube G is used for every batch of four vessels and F is changed 
after every two batches. Both tubes are sterilised wrapped in 
paper and only one end of the tube is unwrapped when being 


SUCTION 
Fic. 3—Changing trolley. 


fitted into the pistol; the tubes are unsheathedefrom the re- 
maining paper wrappings immediately before use. From the 
pistol the harvested medium passes to the inverted bottle K, 
in which it is filtered through a silk . The filtered liquid 
than passes to the collecting bottle L which is changed after 
every batch of four vessels. When not in use the pistol is 
hung onthe pin M. For refilling the vessels are tilted at about 
45°. A fitting on each wooden slab enables the vessel to be 
wedged in this position (as shown by vessel N in fig. 3), so 
that both hands are free to manipulate plug and bottle of 
medium, 
EXTRACTION FROM CULTURE MEDIUM 

Principle.—Penicillin can be extracted by ether, amyl 
acetate and certain other organic solvents from an 
aqueous solution whose pH has been adjusted to 2. 
From the organic solvent the penicillin may be re- 
extracted by shaking with phosphate-buffer or with 
water the pH of which is kept at 6-7. Penicillin is 
quickly destroyed at pH 2 at room temperature, so the 
first extraction must carried out rapidly or at a low 
temperature. Once it has been extracted into solvent the 
penicillin is stable for some days. 

Laboratory large-scale extraction.—It was planned to 
produce a weekly output of about 500 litres of the crude 
medium containing penicillin, the working up of which 
by hand would obviously have been out of the question. 
A continuous countercurrent extraction apparatus was 
devised, an adequate description of which cannot be 
included in this paper. The crude penicillin, having 
been filtered and acidified, is passed through special jets 
which break it up into droplets of uniform size. These 
are allowed to fall through a column of amy! acetate, to 
which the penicillin is given up. The crude solution is 
acidified immediately before entering the jets, so that the 
aqueous solution is at a pH at which penicillin is unstable 
for only a few seconds before it has n extracted. As 
the crude solution is passed through a cooling coil 
surrounded by circulating tap-water probably very little 
destruction of penicillin takes place. Phosphoric acid is 
used for the acidification as the pK of the first stage of 
dissociation is approximately 2; it will therefore act as 
its own buffer and inaccurate correlation of the rates of 
flow of the acid and of the crude solution will not cause 
big fluctuations in the final pH. Fresh solvent is con- 
tinuously fed in to the bottom of the column, from the 
top of which an equal amount of penicillin-rich solvent 
is collected for further working up. This solvent has 
1/10-1/5 of the volume of the crude solution from which 
the penicillin has been extracted, and many impurities, 
notably those forming emulsions, have been eliminated. 


The preparation used in the mouse-experiments 
previously reported (Chain et al 1940) was purified only to 
the stage of recovering the sodium salt from a first ether 
extract (ether was at that time used instead of amyl 
acetate). Though strongly active this product probably 
had less than 1/10 of the activity of our present ‘‘ thera- 
peutic penicillin.”” A batch intended for injection into man 
was first tested on mice. A mouse was little affected by 
the intravenous injection of 10 mg. in 0-3 c.cm. of water 
but became very ill after receiving 20 mg., though it 
recovered in about 14 hours. When given intravenously 
to an afebrile human subject 100 mg. of the same material 
caused a shivering attack with a rise of temperature in 
about an hour. Trial on other subjects gave the same 
result and left no doubt that a pyrogenic substance was 
pos in the preparation. The pyrogen can be assayed 

y the method used by Lees and Levvy (1940) in which 
five rabbits of uniform weight (a little over 2 kg.) are 
kept at a constant temperature (67° F.). On the day of 
the test they are deprived of food and the rectal tempera- 
ture is taken hourly. Twenty milligrammes of the 
substance used in the mouse experiments dissolved in 
1 c.cm. of distilled water, dented intravenously, gave a 
rise of about 2° F. in each rabbit, but ‘‘ middle fraction ”’ 
from the adsorption column (see below) had no pyrogenic 
effect. The further purification here described secures a 
pyrogen-free product suitable for intravenous use. 

Further purification.—Batches of 3 litres each of the 
penicillin-containing solvent as delivered from the 
extraction-apparatus are extracted with five successive 
amounts of 300 ml. each of water, using baryta to adjust 
the pH to 6-5-7. The five watery solutions have already 
been used for former extractions and are used in order of 
decreasing concentration of penicillin. The first extract, 
which is the strongest, is set aside for further working up, 
but a sixth extract is made with fresh water so that the 
number of watery solutions remains the same. The 
amyl acetate, which may still contain a small amount of 
penicillin, is recirculated in the extraction apparatus. In 
the course of time pigment accumulates in the solvent 
and is periodically removed by extraction with 1% 
sodium hydroxide followed by thorough washing. 

The strongest aqueous extract is partially decolorised 
by shaki with about 8% of animal charcoal and 
filtering. e charcoal residue is washed twice, the 
washings being put through the extraction apparatus or 
used in other ways. The partially decolorised solution 
is cooled, acidified and extracted into successive amounts 
of ether; the strongest of the ether extracts is then 

through an adsorption column of Brockmann 
alumina. The spent ether contains solid matter but no 
penicillin, which remains behind in the column. Though 
the chromatograms vary, four main zones can be seen, 
their boundaries overlapping to some extent. These are, 
starting from the top : 

1. A dark brownish-orange layer whoge depth is inversely 
proportional to the amount of charcoal used for the decolor- 
isation and which may be absent altogether. This layer con- 
tains some penicillin. 

2. A light yellow layer containing most of the penicillin but 


‘none of the pyrogen. 


3. An orange layer which contains some penicillin end some 
or all of the pyrogen. 

4. A brownish or reddish-violet layer which contains 
practically no penicillin. The violet pigment disappears on 
exposure to light. e 

The column is washed by ing successive small 
amounts of ether through it and is then divided into the 
four fractions, of which the fourth is discarded. The 
others are eluted with successive amounts of M/15 
phosphate buffer (pH 7:2), from the strongest of which 
the penicillin is again extracted into ether, while the 
more dilute solutions are used for the elutions of the next 
batch. Finally the penicillin is extracted back into 
water using sodium hydroxide to adjust the pH. (As 
the solution is not buffered the greatest care must be 
taken in adding the alkali, for penicillin is rapidly 
destroyed in alkaline solution.) 

The ‘non-pyrogenic”’ or “ therapeutic” fraction, 
which contains perhaps 80% of the penicillin put through 
the column, is extracted into pyrogen-free water, all 
glassware having been rinsed with the latter. It is a 
deep reddish-orange fluid, yellow in dilute solution, with 

faint but characteristic smell and a bitter taste. 
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Yields and losses.—The crude medium, as harvested, 
usually contains between 1 and 2 units per c.cm. and the 
dried purified therapeutic material has an activity of 40-50 
units per mg. A hundred litres of the medium, containing, 
say, 150,000 units, gives a yield of about 1 g. of thera- 
peutic material containing, say, 45,000 units, so that 
about a third of the penicillin present is actually ex- 
tracted in a form suitable for intravenous injection. 
There are many stages in the preparation at which the 
loss may occur and as far as possible these have been 
checked individually, but owing to overlapping of 
different batches during the working up (e.g., in serial 
extraction) and insufficient accuracy in the assay method, 
it has been difficult to analyse the losses accurately. No 
big loss, however, occurs at any one stage. 

Storage and dispensing.—The strong aqueous extract 
saturated with ether is quite stable. It is stored either 
as it is in the refrigerator, or is dried by the lyophilic 
method and kept in a desic ~ ator, as the voluminous yellow 
pow der is hygroscopic. A solution of the sodium salt of 
penicillin in water kept in the ice-chest for 3 months did 
not lose any activity. The barium salt kept dry at room 
temperature in the desiccator retained its activity for at 
least 8 months. In dispensing the material for intra- 
venous injection it is assumed that the ether-containing 
solution is sterile, but most of the ether must be removed 
by suction before use. The ether-free solution is stored in 
the ice-chest in measured doses. 


BACTERIOSTATIC ACTION OF PENICILLIN 
Using purified penicillin more than a thousand times 
stronger than the crude material employed by Fleming 
in 1929, we have been able to obtain more precise informa- 
tion about the bacterial species he examined and ako 
about a number of other important pathogenic organisms. 
Methed.—To 45 c.cm. quantities of fluid culture medium 
05 c.cm. of graded dilutions of a strong, filtered penicillin 
solution were added. Each tube of a series was then 
inoculated with a standard drop (0-4 c_cm_) of a 24 hours fluid 
culture of the microbe under mvestigation. Im the case of 
the robust organisms, such as Staphylococcus or Bactervum, the 
culture was usually diluted 1 m 100 or 1 m 1000 before use. 
All tests were dome m duplicate. Complete mhibition was 
shown by the absence of turbidity after 24 hours at 37° C., the 
control culture showing good growth ; partial mhibition was re- 
corded when the growth was clearly less than that of the control. 
Resulits.—In table 1 the bacterial species are arranged 
as far as possible in their order of sensitivity, but both the 


order and the actual figures must be taken with reserve. 
As the work progressed the penicillin was continually 
becoming purer and stronger, so that some of the 
figures obtained in the early stages may well be too low. 
Moreover, there has sometimes seemed to be some loss 
in potency of penicillin solutions when sterilised by Seitz- 
filtration, a point that needs further investigation. 
Finally, only a few species have been tested in more than 
one medium and with a minimal inoculum, both of which 
factors influence the observed titre. 

Certain species, such as pneumococci and Strep. 
viridans, cannot be. put in a single place in the order of 
sensitiveness because they show great strain differences, 
and it will be noted that in the _ neumococci these cut 
across the type distinctions. Maclean, Rogers and 
Fleming (1939) have recorded a similar variability in sensi- 
tiveness to sulphapyridine of individual strains of the 
pneumococcal types. It seems likely that an_experi- 
mental comparison of the effects of the two inhibitory 
agents on a wide range of pneumococci would throw light 
on their modes of action. 

The testing of Myc. tuberculosis was not easy. Owing 
to the imperfect stability of penicillin at 37° C. and the 
slow growth of the microbe it was inadmissible merely to 
incorporate the inhibitor with the medium at the outset. 
The microbe was therefore cultivated in glycerol-broth, 
and penicillin solution was added every 2 days im such a 
way as to maintain at least the stated concentration for 
14 days. The microbe grew well in ail dilutions. A 
similar experiment had already been done by Dr. R. L. 
Vollum, with similar results. 

It should be noted that complete. or even partial 
inhibition of macroscopic growth after 24 hours of 
incubation is not the most delicate criterion of anti- 

jon. In somewhat higher dilutions the 
growth is retarded. and, as has already been recorded 
(Gardner 1940). a microscopical effect on the bacteriz. 
indicative of defective fission. may often be seen far 
beyond the macroscopically inhibitory dilution. We 
cannot say whether the virulemce of the bacteria is 
thereby reduced; but if it is the effect may be of thera- 
peutic importance. For example.in one experiment with 
S. typhi (Bact. typhosum), whereas the last visible, partial 
inhibition was at 1 10.000, an elongation of the cells was 
microscopically detectable up to 1 60,000, a concentra- 
tion which may be a therapeutic possibility. 

Adaptation of Staph. aureus to penicillin.—in order to 

an answer to the questions whether bacteria will 


TABLE I— DILt Tioxs OF PENICILLIN AT WHICH VARIOUS INHIBITORY EFFECTS HAVE BEEN OBSERVED 


Dilutions at which inhibitory effects 


: No. of were observed 
Bacterial species strains 
Complete Partial 
N. gonorrhaa@® .. 6 2,000,000 > 2,000 000 
N. meningitidis . . 1 1,000,000 2,000,000 
Staph. aureus 4 1,000,000 2.000 000 
Strep. pyogenes 3 1.000.000 2,000,000 
B. anthracis | 1,000,000 2,000,000 
A. bovis (hominis) 1 1,000,000 2,000,000 
CL tetani on 1 1,000,000 
CL welchii 1 1,500,000 2 
CL. septique 1 304,000 1,500,000 
Cl. @edematiens .. 1 3110 ow 
Strep. viridans? 2 625,000 
Preamvococeus > 6 250,000 500,000 
C. diphtheria (mitis) 1 125,006 
on (gravis) .. . 1 32,000 64,000 
S. gdrtneri 2 1 20,000 40,000 
S. typhi 2 10,000 30,000 
Anaerobic streptococ: us 1 4000 S000 
Proteus 3 4000 32,000 
Strep. viridans 1 4000 S000 
Past. pestis ° 2 1000 100,000 
typhimurium 1 1000 S000 
paratyphi B ° 2 1000 5000 
Bat. dysenteria ‘Shiga « 1 2000 41000 
Br. abortus é és 1 2000 4000 
Br. melitensis .. 1 < 1000 2500 
Anaerobic eee occus 1 4000 < 4000 
lV. cholera 1 1000 1000 
Bact. coli 5 1000 < 1000 
Bact. friedlanderi_ 1 1000 < 1000 
Ps. pyocyanea 2 < 1000 < 1000 
Myco. tuberculosis 1 =< 1000 < 1000 
L. icterohamorrhagia 1 < 3600 < 3600 


° Another strain was only inhibited up to 32,000. 


None 


> 2,000,000 — 
_ 
4,000,000 
4.000.000 
4.000.000 
4,000 000 Deep glucose-agar shake cultures. 
- Limit not observed. 


7,500,000 Fivefold dilutions used. 
1,500,000 Inoculum of spores. 
3,125,000 But see other strains below. 
1,000,000 3 of type 1: ome each of types 3.7 and 9. Some 
complete at 500,000. 
625,000 Intermediate dilutions not tested. 


90,000 Higher of two results shown. 
27,000 Types 1, 7 and 19. rR 

16,000 
66,000 Best strain shown. Others 4 times less sensitive. 


500,000 Partial inhibition between 1000 and 100,000 
16,000 Partial 1000-8000 
10,000 Partial 1000-5000. 


1000 One strain showed complete 200, none 400. 
1000 

See text. 
3600 Lower dilutions not tested. 


+ Grown in Lemeco broth. In beef broth complete inhibition only reached 100,000. 


In Preumococcus, Strep. viridans and anaerobic streptococci different strains appear at different levels in the table. 
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acclimatise themselves to inhibitory concentrations of 
penicillin, and if so whether they do so by producing the 
penicillin-destroying enzyme penicillinase, which has been 
demonstrated in certain saprophytes and commensals 
(Abraham and Chain 1940), a strain of Staph. aureus was 
cultivated for some months in broth in the presence of 
increasing quantities of comparatively crude penicillin. 
Even after a few daily subcultures there was evidence of 
increased resistance, the coccus showing growth in at 
least twice the previously inhibitory concentration. In 
about nine weeks, with subcultivation every few days, 
an approximately 30-fold adaptation was reached, and 
after a further 7 weeks the microbe was able to multiply in 
a concentration of penicillin a thousand times greater than 
that which inhibited the parent strain in a parallel test— 
while the parent was almost completely inhibited by 1 in 
a million, the adapted strain grew quite well in 1 in 1000. 

Contrary to expectation the main general effect of 
adaptation to penicillin was a reduction both in the 
velocity of growth in ordinary media and of enzyme 
activities. The adapted strain was repeatedly tested in 
comparison with the parent strain on a range of ferment- 
able substances, and it was found that although after 
10-14 days of incubation both strains showed the same 
reactions (acid in glucose, lactose, maltose, mannitol and 
saccharose, no change in dulcitol ; liquefaction of gelatin ; 
acid and coagulation in milk) the adapted strain showed 
a considerable lag, taking 2 days instead of 1 to acidify 
lactose, 4 days imstead of 1 for mannitol, and 11 days 
instead of 1 to coagulate milk. A reduction of growth- 
velocity im nutrient broth and agar was also seen and 
hemolysis on blood-agar plates was much delayed. 
Both strains however gave a good coagulase reaction. 

Both about the middle (9 weeks) and at the end of 
the experiment just described wn e made to 
discover im the adzpted straim a icillin-destroying 
enzyme not present im the parent coccus. The adapted 
staphylococcus Was grown on nutrient agar in two batches 
of 20 rolled Winchester bottles. in order to obtam a 
sufficient amount of bacterial bodies to be used im the 
bacterial crushing mill of Booth and Green (1935). The 
rather poor growth was washed off after 3 days, centri- 
fuged, washed with water, centrifuged again and made 
up with water to a pasty consistency. It was then 
ground in the crushing mill for 3 hours. After the 
crushing. which was very satisfactory, the extract was 
centrifuged at 7000 revs. for 20 minutes; 1 ¢.cm. of the 
extract was —_ incubated with 1 mg. of penicillin for 
5 hours at 37° There was no sign of loss of penicillin- 
activity after this period. There is therefore no evidence 
that the adaptation of the staphylococcus to penicillin 
depends on the production of a penicillin-destroying 
enzyme by the organism. 

In an earlier experiment, aimed at discovering whether 
the fesistance of insusceptible bacteria is due to their 

er of destroying penicillin, Bact. coli was cultivated in 

Broth containing the strongest non-inhibitory concentra- 
tion of penicillin for this organism (1/400). Incubation 
overnight produced a rich growth of the bacterium. 
culture was then Seitz-filtered and the filtrate was tested 
in serial dilutions on Staph. aureus. Complete inhibition 
occurred up to 1/500,000, which was the full titre for the 
batch of penicillin used. It could therefore be con- 
cluded that the growth of Bact. coli had not caused any 
destruction of the penicillin. 


EFFECTS OF SERUM, BLOOD, PUS, TISSUE AUTOLYSATES 
AND PEPTONES 

In view of the inhibitory effect known to be exerted by 
products ¢f tissue autolysis on the action of the sulphon- 
amides, it was natural to look for a effect on 
penicillin. None, however, was found. 

Serum.—To exclude any such action on the part of 
blood-serum, penicillin was diluted with human serum 
and tested on the staphylococcus by a modification of the 
assay method described above. 

The modified method consists of making shake cultures of 
the microbe, in this case Staph. aureus, in narrow glucose-agar 
tubes, solidifying and then running 0-6 c.cm. of the penicillin 
or other solution on the top. After 24 hours’ incubation at 
37° C. a zone of clear medium is seen below the fluid and above 
the zone of growth. A small inoculum of cocci gave the best 
results—e.g., one standard drop of a 24-hours broth culture 
diluted 1/100 added to 5 c.cm. of melted glucose agar. 
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When penicillin diluted 1/10,000 with serum was thus 
tested in comparison with the same dilution in distilled 
water, both in duplicate, the depth of the zones of 
inhibition measured in millimetres : 

In serum .. on -. (1) 23-24 (2) 22 

In water (1) 22 (2) 23-24 
Serum, therefore, in no way interferes with the action 
and diffusibility of the active substance. 

Whole blood.—One or two experiments were done in 
slide-cells to test the action of whole blood, and of these 
it is enough to say that in one such experiment a peni- 
cillin dilution of 1 in 2 million in human blood inhibited 
a dose of Strep. pyogenes which, when plated, produced 
about 50,000 colonies per c.cm. of inoculated blood. 
Other experiments agreed in demonstrating that there 
was no antagonistic effect. 

Pus.—With regard to pus, the following experiment 
failed to show any antagonistic action. 


Some very thick pus from a Staph. aureus abscess was 
incubated for 3 days at 37°C. to “thin” it; after centri- 
fugalisation the supernatant fluid was diluted 1 in 2 with 
nutrient broth and filtered through a Seitz filter. To 
2-25 e.cem. of this 50% pus-broth 0-25 ¢.cm. of a solution of 
0-2 mg. of (impure) penicillin per ¢.cm. was added, making a 
penicillin dilution of 1 50,000. As a control, 2-5 ¢.cm. of the 
pus broth without penicillin was taken. Both these were 
inoculated with one standard drop (0-04 ¢.cm.) of a 1 1000 
dilution of a 24-hour broth culture of Staph. aureus. The 
number of cocci in the moculum was probably of the order of 
40,000. After 24 hours’ incubation at 37° C. the control tabe 
showed a rich growth of staphylococcus and the penicillm tabe 
showed none. Platings from this tube and cultivation of 20, 
5 and | drops in 5 ¢.cm. broth tubes showed no growth, 
indicating that at least most of the cocci had been killed, «mee 
the amount of penicillm carried over with 1 drop (1 m over 6 
milhon) was meufficient to growth. 


A similar experiment was done with a sample of urine 
loaded with pus due to infection with Bact. coli and Strep. 
focaliz. In this case several dilutions of penicillin were 
made in the filtered 57°, pus-broth—1 50.000. 1 150,000, 
1450990 and 11350900. The inoculum of Staph. 
aureus was the same as in the previous experiment. 
After due incubation the two stronger concentrations of 
penicillin showed complete inhibition of staphylococcal 
growth, while in the two weaker ones, as in the control 
of 30°, pus-broth alone. full growth occurred. Since 
the full antistaphylococcal titre of the sample of penicillin 
used was only about 1 250,000, the experiment gives no 
evidence of any antagonism by the pus. 

Tissue autolysates.—The possibly antagonistic effect of 
tissue autolysates was tested as follows. 

A liver taken aseptically from a rat was minced in the 
homogeniser of Potter and Elvehjem (1936) and allowed to 
autolyse in the homogeniser tube for 4 weeks at 37°C. 
There was no gas evolution during the incubation and no 
putrefactive smell at the end of the experiment. The liver 
suspension had partly liquified and when it was centrifuged 
about 2 c.cm. of a clear, dark yellow solution were obtained. 
This fluid (0-9 ¢.cm.) was incubated at 37° C. for 16 hours 
with a penicillin solution in water (0-1 ¢.cm.) containing 1 ing. 
of the crude material. A control solution of 1 mg. of peni- 
cillin in 1 ¢.cm. of water was incubated for the same period. 
When after incubation the solutions were assayed, it was 
found that the liver autolysate had not destroyed the 
bacteriostatic power of the penicillin. 

Peptones are equally devoid of antagonistic action ; 
in fact in the usual assay method agar containing peptone 
is used as the culture medium for the staphylococcus. 


CHARACTERISTICS OF ANTIBACTERIAL ACTION 

The bacteriostatic power of penicillin against stre 
cocci and staphylococci is as great as, or greater t 
that of the most powerful antiseptics known, such as the 
heavy metal compounds, the acridine derivatives, &c. 
Yet penicillin is no antiseptic; it exerts no direct 
immediate bactericidal action. This was borne, out by 
two observations. First, the oxygen uptake of staphylo- 
coccal suspensions was not inhibited to any measurable 
degree by the addition of penicillin to a final concen- 
tration of 1/1000, over a period of 3 hours. Secondly, 
after incubation at 37° C. for 24 hours a staphylococcal 
suspension in broth containing 1/1000 penicillin grew 
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American Doctors for Britain 
. £eccording to information recently received from the 
American Red Cross some 80 United States doctors who have 
considered for acceptance, in addition to one who has 
arrived and is at work in a civil hospital and four who are on 
their way to this country. (Miss Horssurcn replying to 
Sir Henry. Morris-Jones. ) 

Pasteurisation of Stale Milk 

Mr. W. Leacu asked the President of the Board of Educa- 

tion whether he was aware of the unsatisfactory condition, 
supply and distribution of milk delivered to Southport schools, 
and of @ report of the Southport health department which 
indicated that one sample of milk must have been stale before 
it was pasteurised ; _and whether any regulations exist which 
forbade the of stale milk.—Mr. R. A, BuTLER 
replied: I am aware of the difficulties which have arisen in 


pasteurised 
the milk after, but not before, 
Grants for Medical Research - 
to a question Sir Jomw ANDERSON stated that the 


Replying 
~grant-in-aid of the Medical Research Council exclusive of a 


special capital t of £70,000 for 
£195,000 in each of the years 1938-41. 


Immunisation 

Answering a question Mr. E. Brown announced that 
statistics will be obtained from all local authorities in due 
course which will show, as from Jan. |, 1940, to what extent 
notifieation of diphtheria has occurred among children under 
15 who have been immunised. 

Clothing for Disabled Men 

Stump socks and certain other garments needed by disabled 
ex-service men have recently been exempted from rationing. 
Arrangements will be made in due course to meet any further 


say at present whether legs are likely 
to fall into this category. (Captain C. Timmer 
to Sir Smzptey Crooxe.) 
Hospitals and Army Road Casualties 

‘Sir Wuuam Wavy.Lanp asked the Secretary of State for War 
what responsibility the War Office accepted for reimbursing 
a@ hospital for the cost of a patient injured by an Army 
vehicle, even though the cause of the accident might have 
been purely accidental or due to contributory 
was in dispute.— D. Sanpys, financial secretary to the 

result of an accident arising out of the use 

of a War t vehicle on duty on a road, claims are 
accepted against Army Funds for the cost of such treatment 
at the rates and in the circumstances specified in section 16 
of the Road Traffic Act 1934, notwithstanding that that part 
of the act does not apply to the Crown. Refund of other 
hospital expenses is considered in connexion with any claim 
to compensation arising out of the accident. In general, the 
War Office accepts liability in respect of such e: to the 
extent to which @ private employer would be lishie in.ei 
circumstances. 


in 1939-40 was 


. Home Guard Medical Officers - 
Captain H. D. R. Marcesson replying to @ question said 
that instructions will be issued shortly a oe 
Guard - in addition to officers at 
_ Lack of Canteens in Scottish Mines 
+o questions Mr. T. Jounstow said that the 


pita in Sootland they were exceptionally bedly off ; they had 
only two canteens in active operation. 


succession to Sir John Strathearn, who has resigned owing 
to ill health after holding the office for twenty-two years. 


about the ap 


Letters to the Editor 


“SIDEROCYTES”’ IN MAN? 
,Srm,—The presence of iron in the hemoglobin molecule 
been discovered that normal mouse and rat embryos 
newborn young have in their circulation a small per- 
centage of e ytes in which the presence of some 
prams. iron can be demonstrated by means 
of the prussian-blue reaction (Griineberg, H. Nature, 
July 26, 1941, p. 114). These “ iron cells ”’ or “‘ sidero- 
’ are Y increased in numbers in an inherited 


full-term baby girls. it seems that a very 
cytes occur in these films, 
scarcity I do not regard the question as settled beyond 
doubt. It would thus be desirable to confirm this finding 
in the blood of premature babies, or, better still, in the 
blood of embryos obtained in therapeutic abortions 
As no such material is accessible to me at present, I 
should be most grateful for suitable blood- (thin, 
fixed in absolute methyl poy’ unstained, with data 
age and length of foetus). 

Hans GRUNEBERG. 
Pathology Department, Mount, Vor Vernon Hospital, 


FOUR PHASES OF BIRTH. 

Simr,—Sir J Barcroft’s fascinating lecture is full 
of points of rate importance for midwifery. His 
revelation of the state of semi-asphyxia of the footus in 
the last few weeks before birth emphasises the importance 


during these weeks of pregnancy. It is still all 
too common to find women coming to term with: severe 
anemia and less commonly with circulatory disease. 
The state of semi-asphyxia in. which the child is born 
adds interest to the undoubtedly successful results which 
attended the use of the Sparklet resuscitator, although 
this has somewhat fallen into disuse since more elaborate 


methods of earbon: dioxide have been used. It 
pny ym t of the resuscitator was not due to 
the carbon dioxide at all, but to the impingement on the 


baby’s face of intermittent streams of gas which had. 


ment. Your excellent omg when stressing the 


ten the tendency 
very greatest clini e remark that the 
factors making pase movement are ‘“ stimuli from the nose, 
mouth, skin or muscles. reaching a brain of exalted sen- 


sitivity ” 
that what is required in the asphyxiated 
direct iratory stimulant, if such exists, but 
ears the sensitivity of the brain. A while 


DE TOBE SRT 


al mod cto 


A 


a ae of interest to cover whether the presence of sidero- 
et aed — cytes is an embryonic feature confined ‘to rodents, or 
AES Southport about the supply of milk te schools, and my whether it also occurs in other mammals, particularly in 
Sant department have been in communication with the Ministry man. I have recently examined blood-films (umbilical- 
ty a of Food, who have taken the matter up actively. I am 
 imformed by the Minister of Health that the conditions pre- 

of paying particular attention to the maternal circulation 
Biz 

n chilled by rapid expansion. en warmer 
ear’ dioxide was used no such stimulating effect was obtained. 
f ae This confirms clinically Bareroft’s finding that increased 
a eae carbon dioxide in the blood in the foetus does not stimu- 
s a late respiration but that the nasal area is extremely 
Pe ae: sensitive to stimulation which excites respiratory move- 

? a this point, for, unless my memory of the original lecture 
>, EE a at Aberdeen is at fault, Sir Joseph pointed out and 
demonstrated on the film that at clamping the 
atta umbilical vessels had practically no power to initiate 
i a. ‘respiratory movements compared to the effect..of 

cutaneous stimulation. 

Ea His further observations on the effect of cutaneous 
ee stimulation on respiration suggest, what I believe is a 
ae fact, that some of our very gentle methods of treating 
hc ee newborn babies fail in their object, and I am sure that 
_ ri sometimes a sharp. slap will start an asphyxiated baby 
ete. breathing when the recommended gentile rubbing of the 
ve mi skin and so on is quite ineffective. The final sentence in 
cy Ts) was to provi © equa © 

me all for all classes of workers. Any disparity in the provision of 
& 

>: Sr. Joun Hosrrrat, JenvsaLemM.—Dr. Norman 
ers Manson has been appointed warden of the hospital in 


heart of an newborn baby after an 
intramuscular injection of 6:5 ¢.cm. had produced no 
response. It su uently struck me that. this dose of 
cardiazol be enough to produce convulsions 


ago from a fellow practitioner that a second injection of 
c.cm. of cardiazol-ephedrine, given to an infant 15 
days old in a state of after a first 0-5 c.cm. had 


i two 
that do not breathe may require some exaltation of cere- 
them sufficient 


is still recommended for 


in view o above reasoning it t be justifiable to 
try an even dose if that failed. I may perhaps 


(Brit. med. J. 1940, 1 


1085). 
Winsford, Cheshire. =a 


W. N. Leax. 


SANDFLY FEVER 


Sin,—Your leading article of Aug. 2 recalled a study 
I made in Baghdad on the blood- 1 ey in sandfly fever 
(Trans. R. Soc. trop. Med. hey 7, 30,309). A series of 
130 cases were inv 


teristi 
of the white’ cells was the large proportion which showed 
degenerative and basket cells were 
common; the gran was 
deficient and even en absent and of mon 


most ‘ os ” of any blood-picture met with in 
point in the differentiation 
y fever and malaria. Numbers of meta- 


m and other “‘ were found. 
In the original on which 
you comment, it ta: that rhw de was & 
distinct feature of convalesence in some cases, and that 


no patients looked well for at least a week after an attack 
of average severity. Full health was usually regained 
quite quickly orice this phase had passed. In my 
mentioned above) an aftermath of depression, 

both mental and physical, occurred in almost all cases, 
for months. In none of my own cases 
did the depression go as far as suicide, but this has 
happened i experience of some of m 
The treatment generally adopted in | 
doses of tincture of om 

London. 

SUTURE OF CAUDA EQUINA 

Sim,—I should be glad to know of any successful case 
of suture of the cauda equina. the official history of 
the last war it is stated that not a single example was met 
with, yet most textbooks comment on its feasibility. If 
you can put me in touch with anyone who has sutured 
one or more elements of the cauda equina with success 
I shall be obliged. LAMBERT ROGERS. 

c/o Medical Department, Admiralty, London, 8.W.1. 


PosterapuaTE Course 1x — 
losis Council has arranged to hold @ 

course in tuberculosis and allied conditions at Middloson 

sanatorium, Harefield, from Sept. 1 to 5. 2 ma 


Water P. KENNEDY. 


. His main interest lay in the care 


DUNCAN FORBES. 
M.B.E., M.D., B.SC. (PUBL. HLTH.) EDIN., D.P.H. 

Dr. Duncan Forbes, for Brighton’s chief 
health officer, died July 38 University 
Hospital, London, after an operation. He was. in 
68th year and leaves a widow, a son recently qualified 
called to the bar in 1935. Forbes was an Aberdonian 
who qualified at Edinburgh in 1898, became Crichton 
scholar in pathology, and spent three years in intensive 
study of hygiene and acquiring 
entering the public health ogg at Leith, on to 
Manchester and Cambridge, and in 1908: succeeding 
Sir Arthur Newsholme as medical officer 
. Between them they covered half a century 
and now, looking back on the intervening years, News- 

the in and originality which 
fitted Forbes to be the medi adviser of a community 
which in process. of urbanisation remained one of the 
healthiest places of residence in the world. Integrity 
shown in his indifference to popularity when he cleared 
the Carlton Hill slums and insisted on rehow some of 
the dispossessed tenants on the site. i _—— 
he discarded the outworn shibboleths of sn. 
favour of soft soap and elbow grease. Forbes, the 
Scot, with native dourness.and pawky humour, embraced 
the ideas and life of Southern d but lived a little 
apart from the ordinary social activities of the town, 
descending now and again into the arena to b forward 
some quasi-Shavian solution of a current problem, as 
when a few weeks ago he propounded to the local health 
planning committee an embargo on meat and tobacco, 
of of i 
, destruction of useless animals ( 


sional pyro lived ; it was, fon instance, of 

discharged from the fever hospital without his nal 
inspection. There will be many to miss the well-known 
figure, always in the same garb and never in an overcoat, 
striding over the Downs or to his office in Castle Square. 


LEONARD MORTIS WEBBER 
MR.C.8., D.P.M. 
ge who died on July 25 following an opera- 


Hospital, where he won the 
= clinical] gold medal, in 

becoming resident obste- 
trical officer there. After a term 
at Lewisham Infirmary, as it was 
then called, he was appointed 
second assistant to Netherne, a 


treatments and every encourage- 
ment to his staff to pursue them. 


of his patients and he would 
never spare himself in 
them comfortable and happy. 
He never missed their dances Archer Hondford, Oroydon 
or entertainments. He was 
interested in occupational therapy 
artments grew through his efforts. At first he 
was a little difficult to know and would hide his own 
shyness with a rather short manner, but his integrity, 
his. genuine character and his real kindness were the 
foundation of solid friendships which grew as time went 
on. He was a reader, never at a loss: to quote 
Thackeray or Dic 


; he loved his garden and was very. ‘ 


| | | 
proved inefiective, had been followed immediately by / 
BS ation, hen ne Ain aS sta 
; actively after birth such a dose may actually cause 
; convulsions. This is hypothetical but it fits in with 
} Sir Joseph Barcroft’s experimental work and has real 
I am interested to note (Practi- 
tioner, July, 1941, p. 429) that strychnine hydrochloride 
asphyxia neonatorum. The 
4 dose 1 seems for a baby. but 

and monocytosis, and the eosinophils reduced to less 5 

ogs), and the emigration to Uanada o recople over 

staining nuclei, and he chromatin network had a 

washed-out appearance. Even more striking was the 

extremely low polynuclear index—i.e., the Arneth count 

as modified 7 and 7 The deviation was the 

5 
Wellingborough and qualified from Charing Cross 

\ 
_ bi 
there except for a break in 
the R.A.M.C. from, Nov., 1915, to ‘ 
psychiatrist, not quic ac- 
custom himself. to changes but 
; giving full trial to established 
4 
Further information may be had from Dr. Frederick Heaf, | 
| County Hall, Westminster, 8.E.1. 
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of his esse, cud he of hinds 
His staff will miss him wholeheartedl 


JAMES WILLIAM 
M.D. EDIN., F.R.C.P.E., M.R.C.P., D.P.H. 
Keay, medical superintendent of the Western 
health for about a year but was 
able to take part again in the 
After graduating in 


at and "edinburgh infirmaries, 

later becoming clinical tutor in the gynecological wards 

of the latter. ee eae for a time 
‘ore en 


was elec 


eral in urgh. 

-R.C.P.E. in 1910. At the outbreak of the last war he 
gave up practice and served in the R.A.M.C. with the 
rank of lieut.-colonel. On demobilisation he was 
appointed by the Edinburgh parish council to be su a 
intendent of the Craiglockhart, Craigleith 
Hospitals. When the parochial functions = trans- 
ferred to Edinburgh town council in 1930 he was appointed 
superintendent of the Edinburgh municipal general 
hospitals and played a large part in their reorganisation. 
Since the outbreak of this war he had had much to do 
withthe preparation of the hospitals for the reception 
of aifraid casualties. Dr, Keay was approachable at all 
times; every one who knew his w appreciated his 
quiet manner and kindly disposition. In the organisa- 
tion of the municipal hospitals and their incorporation 
into the teaching facilities of Edinburgh University he 
often acted as a tactful intermediary between what were 
sometimes strongly conflicting interests. 

DR. CHAVASSE 

Sir Robert Kelly writes: The tragic death of 
Bernard Chavasse at the early age of fifty-two removes 
from Liverpool one who could Jeast be spared. His zeal 
for work was unbounded, he took the liveliest interest in 
his hospital and was one of the most popular lecturers 
in the university. I shall always remember a clinical 
meeting of the Medical Institution held at the Eye and 
Ear I ; it was one of the most interesting I have 
ever attended and its success was largely due to Chavasse’s 
enthusiasm. He was an ori er and in the last 
en Be had — much of his spare time on his book 

uint.’” this he treats binocular vision from the 
iological standpoint showing that true dual vision 
occurs in all vertebrates, even in those with widely 
separated eyes like the deer and the fish, and even in the 
swivel-eyed chameleon. Chavasse took endless trouble 
with his many patients who will feel lost without him ; 
his quiet demeanour gave them confidence. His 
intellect and qualifications were of the highest order but 
he was always most modest about his achievements. 
He had that rare combination of the trained mind of a 
research worker with infinitely delicate operative skill. 


Surgeon Commander Henry Hurst, R.N., who was 
reported missing after the sinking of H.M.S. Hood last 
e joined Navy at t meahraing i year of 


war and remained in the service 


squash and polo. 


. Socrery or THE Unrrep Kinepom.— 
The annual 

Zuckerman wi discussion on ocular injuries resulting 
Frank Law, hon. secretary, 36, Devonshire Place, London, W.1. 


Medical News 


Royal Coltege of Physicians of London 


At a meeting of the on July 31, with Sir Charles 
Wilson the president in the chair, the 
elected officers for the year :— 

Censors : Prof. W. E. Hume, Dr. Douglas Firth Prof. J._A. R: 
and Dr. ©. M. Hinds Howell. ' Treasurer: Dr. H. B - A. Bold 
Harveian librarian: Dr. Arnold Chaplin. oii 
Dr. . Library Committee: Dr. Herbert 
Dr. J. D. Cecil Wall. Finance Commit 
Dr. George Graham, Dr. F F. E. Tylecote and Dr. J. Purdon Martin. 

The following were elected examiners :— 


Orson Wood and Prof. =i 


Mr. Sc. Materia 
Dr. B. Verney; F.R.S., Prof. K. D. 
Dr. Clifford, oyle and Prof. A. D. 


K. Shirley Smith, Prof. 5. H. Dible, Dr. W. EB. Lloyd and Prof. 
G. Ww tomy and principles and p: 
of medicine : ft. 0. L. V. 8S. de Wesselow, Dr. A. Hope Gosse, 
Johnson, Dr. T. Bennett, Dr, Terence it, Dr. 
Hardy, Dr, on Dr, Ke Dr. Di Hunter, Dr. 
R. Hic Dr. Davies, r. Harris and Dr. 
H. H. eton. Midv to women 
Mr. Clifford White, Mr. V. B. A. Ad Prof. E. F. Murray, 
J Beattie and Mr. Arthur Gra: Public health 


> pical medicine : 
P..A. Buxton. Ophthalmic medicine 
surgery: Dr. J. Purdon Martin. Psychological medicine : 
Symonds and Dr. A. A. W. 

ionel Colledge. Medical 


and otology: Mr. 
radiology : Mr. Gilbert Stead an Dr. Shanks. 
: Hi and Dr. I. Child 


. Norman Capen. 
The Bisset-Hawkins medal was awarded to Sir Frederick 
= for his work as chief medical officer of the London 
Council, the Baly medal to Prof. E Allen, of 
Yale io University, for his wun on cestrogens, and Murchison 
ree ay (by Edinburgh University) to Dr. A. Alan Guild. 
Prof. J. C. Meakins was ar Queen's resent the college at 
the centenary celebration Kingston, 

Ontario. 


The 
C. L. Davidson, M.D. Leeds, J. V. Davies, M.B. Ro met Fl 


officer P. H. Denton, M.D. Lond., R.A.F.V.R. 
M.D. Lpool, C. M. Fletcher, M.B. Gamb. Viole M. Instone, 
M.B. Lond., G. A. Kiloh, M.D. Lond., » M.B. Lond., 
ye Leigh, M.B. c., R.A.M.C., John 
M.D. Edin., F. , Morgan, M.B Camb., 
w. ell, M.B. Oxfd, A. M. Payne, M.B. Camb., James Reid, 
M.B. Glasg., J. Lond .» R. BE. Rodgers, M.D. Camb., 
= Lond., L. D. Seott, M.D. Glasg., Major 
H. L. Sheehan, - M.D. Manc., R.A Me. Margaret D. , M. 
Lond., R. H. H. Taylor, M. .B. Camb. Bb. Lond., 
Leslie W A. Williams, M.D. Wales, A/squadron- 
Leader De Donald Wilson, Lond., H.A.F.V.R., and Richard 
nm, M.B. 


Licences to practise were conferred upon the following 
196 candidates (169 men and the 
final examiriation of the conjoint board : 

Ernst Adler, Akeroyd, G. A. Anderson, E. Anthony, 


G. QO. W. J. A n, G. Beaton 
M. Q. Birkbeck, K. F. Blackburn, D. W. Briggs, Jutta Brokovski, 
W.A. Bromley, H. J. S. Brown, H. rowne, J. P. Bull,.D. W. 
Burgess, Katherine D. Caddick, David Caddy, J. H ex L. G. 
Capra, W urch, T.-I. A. Clarke, N. Cole, E. D. H. Cowen, 
R. A. D. Crawford, C. H. K. Daly, Valerie M. K. Davies, J. J. Y. 
Dawson, J. © _ 8. , P. J. RB. Deller; P. B. 
de Maré, Maurice Diamond, J. P. Donnell, G wns, Christina 
N, D , H. L. le V. Durell, K. C R. M. Ellison, 
M. L. H. Evans, W. H. M. Evans, Alfred Feiner, H. P Ferre 


Giang. 0, B. Gasteld D.'s. G. Genge, J. A. Gillett, Noel 
e Noe 
Glaskey, C. Gibver, L. Gran: D. M. G 
Grylls, Joan Hallinen, O. Harrison, 
ey, Alois Heller, W. G. Helsby, J. A. Henderson, Joan D. 
Cedri: rson, F. H. Howarth, Gwyn eae os Janet R. 
Hutchinson, E. L. Ives, Bertram Ji m, J. R. 
hilip Jacobs, C.. 1. A. J 


cMurray, T. E. L. J. McNair, 

ie, F. M. McRae, Myer Makin, A. EB. d 

J. A- Mantle, W. Markby, D. Marmion, A A. H. E. Mars’ 
Maso . P. Matthews, P. H. N. Matthews, Violet D. Maxwell, 

R. L. Melville, A. R. H. Mills, D. V. Milward, F. 5. 


Sochingh Josef Seiler, B. A. Sellick, Jacques Shah, 
0. H.C. Se ig, Stal 


8 


Dr. ¢ 
Sir 
se cluded, being promoted surgeon lieut.-commander in 
1924. He was twice congratulated by the medical 
r director-general for operations performed at sea under 
difficult conditions, and in 1928 while serving at the 
into the treatment of amcebic dysentery. The greater , Evelyn A. Kaye, Barnett Keli 3. K. Kellett-smith, 
te : part of his leave was always spent in postgraduate study GR ‘Kershaw, C. A. King, Sones H. King, M. D. King, Friedrich j 
abroad and in 1932, after a period in the ear, nose and Una 
of he Lyons, J. M. McCurdy. J. L. 5. MacFarlane, Joan Mack. Syivia 
; this specialty at Haslar where he remained until he 
: joined Hood in August of last year. Hurst was an 
enthusiastic sportsman and played hockey, tennis, 
pe Nicholls, J. A. B. Nicholson, H. H. Nixon, J. F.-North, Aelred 
= — Ogilvie, D. J. O’Meara, T. M. L. Owen, H. 
Paradis, T. iE. Barry, J. H. Peacock, M. T. Pheils, J. H. C. Phillips, 
L. G. Picciotte, G. H. Pickering, R.J.¥. H. Pinsert, R. J. Pitchford, 
Peggy ©. M. Plews, Alexander Poteliakhoff, Cecil Reichman, 
Margaret E. -Rhodes, C. W. Richards, G. K. Riddoch, BB. L. 


i 


J..M. P. Stone, 
. G. Stringer, Andrew Ta Taylor, “Taylor, 
mas, F. Thomas, M. G. B. 


J. 
R. J. Winter; P.'H: Wood, B.’C. Woolls, GA. Yorke 


.0. . A. Gardiner, Jacob 
Halperin, L. H. Lake, T. A. Narayanan, Jean M. G. Shaw, J. L. 8. 


xander Primrose of Toronto was appointed representative 
of the college at the centenary celebrations of Sone ~ a 


College of Physicians published above. 
Extra Meat for Cases of-Nephrosis 

The Food Rationing (Special Diets) Advisory Committee 
of the M.R.C. have recommended that people suffering from 
nephrosis or the nephrotic type of itis should 
be granted three extra meat rations a week. “Doctors may 
therefore complete certificates on behalf of their patients 

from these diseases for submission by the patient to 

the local food offices. 
Course for Surgical Specialists 

Because of the need, both in the E-M.S.and in the Services, 
for more surgeons with training and experience in the diagnosis 
and treatment of disabilities of the locomotor system, arrange- 
ments have been made for courses of instruction in the subject. 
Each course will extend over six weeks and will provide 
practical experience and instruction for the whole Pf that 
period. The surgeons attending the course will be divided 
into groups of not more than four, and each group will be 
attached to the wards and outpatient department of a senior 
surgeon experienced in this type of work. They will have 
charge of cases, carry out treatment and receive practical 
demonstrations. They will also attend the work and teaching 
ts and clinics. 
begin on t. 15, and will be given at 
Alder Hey Hospital, near ate 4 It will be ~ by 
Mr. T. P. McMurray, Dr. B. L. McFarland, Mr.. R. Watson 
pe gs F. C. Dwyer, Mr. N. E. Thomas and Mr. W. R. 


specialists i 
Fighting Services, who should be of the status of junior 
honorary staff or senior registrars. The number will be 


Suitable accommodation Mr. 
McMurray in the neighbourhood of Alder ital. 
Before in their applications, o in the 


superin 
ic of hale hospital the of tha 
hospital officer or group officer, and those 


allowance is authorised to meet the cost of their billeting. 
Appointments 


HickwaorHax, P. J.,.M.B. Birm., F.R.C.S.: B.8.0. at Bradford . 


S., Lond., F.R.C.S. : Harker Smith registrar at 
University 

PEREIRA, . Lond., D.P.H.: M.O.H. for Richmond, 

TAYLOR, temp. asst. M.O. for Ipswich. 


the only hope of 
macrocytic 


* cytic reaction in the marrow was a 


expenses, a subsistence 


STERNAL BIOPSY IN DIAGNOSIS 


week Prof. L. S. P: Davidson said that the scene of 
interest in hematology had shifted from the peripheral 
blood fo the bone-marrow. That did not mean that the 
osis of the majority of- be egg a could not be 
e accurately from examination of the peripheral 
marrow led to a much clearer understanding of the 
underlying mechanism which implemented the peripheral 
changes, and had opened up a new field for stud 
the effects of therapeutic agents. In addition it offe 
making a correct diagnosis in — 
anzemias of widely differing etiolo 
failed to respond to liver extract, and in con 
which the presenting sign in the 
leucopenia or thrombocytopenia. Im such diseases as 
cancer, Hodgkin’s disease, Rang. 3 myelomatosis and 
the lipoidoses the diagnosis t be established by 
finding the specific cellular cleuneate 4 in the bone-marrow 


_ while the peripheral blood might merely show some de- 


of hypochromic anzmia. In such diseases the 
involvement of the bone-marrow tended to be local 
rather than diffuse and hence a negative finding was of 
no value. Sternal biopsy might be of great service in 
excluding the presence of disease.- Although a well- 


marked leucocytosis occurred in the blood in many 


conditions it was only, in lymphatic leukemia that 
cme Sarat! a hyperplasia of the bone-marrow was found. 
bacteriologist and protozoologist were finding that 
valuable information could be obtained from the bone- 
marrow in such diseases as enteric fever, malaria and 
kala azar. 
Examination of the bone-marrow could be carried out 
during life either by trephining the tibia or sternum, 
or by sternal puncture. Wach method had advan- 
tages and disadvantages but the last had the widest 
plication in view oi its case and quickness. A study 
of the sternal bone-marrow before and at various stages 
after the injection of liver extract in cases of pernicious 
anemia had shown that as early as 12 hours after 
injection a complete c occurred in the bone- 
marrow due to the maturation of the large number of 
megaloblasts. In iron-deficiency anemias, whether 
induced by hemorrhage, toxsemia nutritional defici- 
ency, the bone-marrow showed an eu blastic reac- 
tion, but the more severe the anemia the more primitive 
the red cell precursors and in very severe cases the marrow 
contained primitive cells similar to the megaloblasts of 
— the diseases — 
n of great service in 
leukemia and leucopenic The peripheral 
blood might show a low white count and a doubtful 
differential count but the sternal marrow picture was 
diagnostic. In both manifest and leucopenic lymphatic 
leukzmia Professor Davidson had always found the 
marrow crowded with lymphatic cells, in spite of the 
published statements that in the early stages a lympho- 
Hose In aplastic 
anemia and in agranulocytosis the Sescnesubi might 
either show a great reduction of the fermative elements 
or else a hyperplastie state. This in that in some 
cases there was a maturation and showed an 
obvious need for further research into therapeutic agents 
which a restore normal maturation. Thrombo- 
nia might occur as a p \ disease or as a 
feature of 


secondary tombe and infective 


_ processes, or as part of a generalised blood disease such 
- as aplastic anemia or leukemia. In all forms of throm- 


—— where the cause was not obvious sternal 


found to be of a which might 

called megakaryoblasts. ‘This suggested y: 
of maturation arrest and-the-discovery 


specific ee agent would ey many lives. In 
multiple myelomatosis, cancer disease 
the marrow might be involved with metastatic deposits. 


one 
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diplomas in anesthetics, laryngology and and 
psychological medicine were conferred on 
named at the meetings of the Royal College of Surgeons : 
reported in our issues of June 21, p. 808, and July 19, p. 89. 
The following diplomas were also conferred, jointly with 
the College of Surgeons : 
D.M.R.—G. W. Blomfield, Mary A. C. Cowell and Ansel Fry. : - 
= = 
_| Royal College of Surgeons of England 
At a meeting of the council held on July 31, with Sir 
Gordon-Taylor as delegate at the annual clinical congress in Mice 
Boston of the American College of Surgeons. 5 
Royal Infirmary, the David Lewis Northern Hospital and the f 
Royal Southern Hospital, Liverpool, will be utilised. This 
limited to 16, and applications should be sent as soon as ; 
| 
_]| granted special leave to attend the course. Medical officers hed | 
. enrolled in classes 1, 2 and 4 will be continued on their i 
d existing contracts and will: be refunded return travelling ia 
expenses from their present hospi 
clase 3, in addition to travelling focytes, which he now firmly believed to be the 
recursors of the blood platelets ight show either a : 


diagnosis could be mad 
and Hodgkin’s disease 


parental or other, that should 
keep hehaviour in reasonable harmony 
social demands. In the discussion it was demanded 


methods; certainty of detection and 
punishment at the hands of an incensed adult might in 
their results justify Bernard Shaw’s advice never to 
strike a child except in anger, but the law’s deliberation 
is too slow to set up a conditioned reflex and in a juvenile 
community asocial enough to give ——- value to 
wilful damage any punishment the law can inflict is 
likely only to increase that . For better or 
worse we have now. reached a state of thipgs 


ang. 
of punishment is not relied upotffor 


@ miniature social problem like this. But the study 
of individual cases of delinquency has taught us a great 
deal about its causes in general and about the play of 
forces that may result in group delinquency; child- 
guidance exist for the inves’ and 
of the difficult or delinquent individual, and perhaps the 
day is not far off when social workers will be called upon 
to investigate and report on troublesome geographical 
groups. 


WHERE ARE THE SANE, JUST AND PEACEFUL ? 

THE League of Nations was a good idea, but it failed in 
practice because there was no genuine 
public a to support it. Prof. G. W. Keeton, 
director of the New Commonwealth Institute, founded in 


commonwealth is an educational process, and this is the 
basis of his “Case for an International University ” 
(Watts & Co., 6d.). “Am competent lawyer," hewsites, 
** cap draft a constitution or the world in a few hours 


The whole. problem is how to make the behaviour of 

P.aman beings in the international sphere conform to the 

standards which have been accepted within an individual 

State.” eta trouble is + people still think nationally 
internati 


ussian 
cam) i will t be no more war 
Professor Keeton’s international undergraduates ? 


PHENYTOIN (B.D.H.)}—Under this name 
— Houses have issued their of 
diphes yihydantoinate for the ‘treatment of 
drug is in tablet form, each tablet 
OT 

Messrs. ALLEN & Hansury have lately added Euval- 
erol D to their Euvalerol elixirs. It contains an extract 
of valerian prepared from the fresh root with chloral 
hydrate gr. 20 and strontium bromide gr. 10 in each 
fuid ounce, and can be preseribed as a sedative or 

hypnotic. It is available in 4-02. and 8-oz. bettiles. 


BIRTHS 
Frre.—On May 3, India, the wife of Captain 
J. Gordon —s daughter. 
GUERRIER.— Horton Kirby, Kant Dr. Shelagh 
ie wife of Captain Alan Hick, 
MacGREGos.—On 30, in B of Surgeon 
Sreven.—On July 28, "Muriel Steven, the wife of 
Major G. D. teven, B. 
at Chippenham, the wife of Major Geoffrey 
Thompson, M.0,—a daughter. 
MARRIAGES 


at Battersea, Pan} 
n lieutenant NV. R., to Enid 
ALE.—On July. 26, at Epsom, John Rees, 


MRCS. to Lyn 
DEATHS 


= Jul , Alfred Joseph Clark, MiC., M.D. Camb., 
F.R.C.P 


Harbox—On ug. 1, at Bideford, Frank Haydon, LBCP., 


—On Ju 28, at Farnham, Surrey, Charles Oharles Edward 
Williams, M.B. lieut.-colonei I.M.S., retd., aged 75. 
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In the first the marrow might be widely and diffusely’ - PAYING CASUALTIES 
lh proportion of cases an accurate THE Government provides free medical and hospital 
e by sternal puneture. Incancer treatment for civilian and service casualties, but if a 
the deposits were usually more casualty chooses to make his own arrangements for 
focal and the chance of obtaining specific cells much less, treatment as a private patient he must pay for his own 
; but Professor Davidson gave illustrations of eases in treatment. Accompanying the Minister of Health's 
which sternal puncture had enabled the diagnosis to be (He. this 
made oy ae finding of carcinoma cells. . In such cases deelaration whieh the patient (or a relative) will be asked 
it was his practice not only to make smears of fresh to wate to The 
( marrow but also to allow the material obtained from the casualty formally relinquishes his claim for free treat- 
marrow cavity fo clot and then to fix it and cut paraffin ment and agrees to pay fer the treatment which he is 
sections. arranging for himself. These paying patients fall outside 
Discussion at a council meeting in a county town has to the Minister. Officers however are not accommodated 
of in the general casualty wards and civilian casualties may 
pos provokes speculation. A great part of also for medical reasons sometimes need rooms. 
he damage was done by children, and the prevalence of To 
similar offences im other places has been ascribed, have bo easing thane 
: perhaps correctly, to the war-time disturbance of those wij} then come under the E.H.S., and their occupants 
ordi may not be charged any fees. When these beds are not 
norn being used for casualties.they may be used as paying 
< it as beds ordinary wards are at posal 
complaints were made of slackness on the part of police the hospital in case of need. Whole-time (class 1) 
; and public in not taking action to that end. The §.M.S. officers are not entitled to fees from private 
~ imextig corapiained of was blameworthy, but the assump- patients but Th Gad 
_ — tion that making a punitive example would do more than in private practice provided the Minister has first ‘call on 
satisfy moral indignation was a triumph of hope over their services. : . 
experience. There were possibilities im old-fashioned 
INSTRUMENT STERILISENG FLUID.—Messrs. Boots have 
carried out and metallurgical tests with 
their produet , & solution containing formalde- 
"a hyde, amyl!-meta-cresol and borax intended for sterilising 
= instruments. Cultures of Staphylococcus aureus 
af a 1 in 3 solution in 5 minutes. Various instruments 
rsed in a suspension of spore-bearers, staphylococci 
streptococci were rendered sterile by immersion in 
mated kramsol for 4 hours and a suspension of a 
was killed in 6-24 hours. Steel and plated 
instruments lost no weight by corrosion during immersion 
. for some weeks except where the plating was faulty or 
brass and steel came in contact; rubber and bristles 
; true foundations of a sane, just and peaceful world 
order,” believes that the achievement of the world — — 
Births, Marriages and Deaths 
ai : teach the lesson of history—that wars will survive so 
‘ long as national interests override the common welfare. 
: So far so good; but the professor says, first, that 
before this war is over the British Commonwealth, the 
United States and Latin America will be so firmly knit BALDRY—EKERRIDGE. —On July 29, at Farnham, Charlies Victor 
together that no-one will be able to separate them; ;,,, 5°22 ~ 
secondly, that there is something unpleasant im the - surgeo 
German national character which must be eradicated; R®rs—TxI 
and thirdly, that Russia has always been substantially 
outside the orbit of Western civilization, which is attached 
te values that differ widely from those which unite the Be 
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THE work on briefly reported by Chain and 

others (1940) is ean in ‘greater detail, and its 

Sees Ses to the stage of human therapy is 
escril 


Growth of Mould 

The mould will gro = ee nicillin on a 
variety of different aotie but t y Clutterbuck, 
Lovell and Raistrick (1932) is easy to prepare and gives 
as high a yield of penicillin as others ne peptone, 
horse-muscle » &. 
medium consists of : NaNO, 3 g. 
0-5 g., MgSO,.7H,0 0-5 g., FeSO,.7H,O 0-01 g., glucose 
40 g., with water to 1 litre. Oxford tap-water has 
es as good as distilled water for this purpose. 

east-extract has usually been added to speed up the 
growth of the mould (details later). 

The medium, sterilised by autoclaving, is sown with a 
spore suspension made by shaking up sterile water in a 
screw-capped bottle containing a 
mould has grown and spored freely. enty-four hours 
after sowing a very delicate fluffy gauze-like growth can 
be seen with difficulty on the bottom of the vessel (at 
24°C.). The growth becomes more voluminous. during 
the next day and on the 3rd day, if the liquid layer is not 
more than 1 cm. thick, tlris reaches the surface of the 
medium and throws up dry white mycelium, usually in 
isolated foci, particularly around the sides. of the vessel. 
Usually by the 4th or 5th day the whole surface of the 
medium is covered by dry oe which about 24 
hours after it appears begins to turn bluish green. The 
colour is first seen at the Bow 
mycelium, but it Prchae scsr spreads outwards and by the 

6th or 7th day the growth consists of a continuous, com- 
pact, often corrugated, dark greenish-blue felt whose 
upper surface cannot. be wetted by water. The under 
surface is of course freely wetted, and is brownish yellow 
and slimy. Ifon the Ist or 2nd d day the culture-vessel is 
distur’ or rocked the growth tends to con- 


glomerate into ro 

surface of the m jum which do not lie over these will 
only be covered several days later by secondary growths ; 
for this reason once they have been sown the vessels 
should not be touched for some days. ’ Droplets, usually 
but not invariably yellow, may or may not appear on the 
surface of the ane Be but the mould is never wetted by 
them. As incubation is prolonged the colour of the 
mycelium becomes more faded and grey. 

The changes in the appearance of the mould are 
accom: by changes in the pH of the medium, which 
starts een 6 and 7 and may fall as low as 3 by the 
3rd day—usually as the dry mycelium is forming. It 
then rises, reaching 5 as the greenish-blue colour appears. 
At this stage a faint yellow colour can be seen in the 
medium and traces of ean be detected. The 
pH continues to rise and the titre of penicillin and the 

ellow colour both increase rapidly. As the mycelium 
Tosenaes more faded the pH rises more and more slowly; 
it seldom exceeds 8-8. Penicillin uction is usually at 
its maximum at about pH 7, and may stay almost con- 
stant for some Gaya ce fall again rapidly. The is 
perhaps wth, 
apart from an assay for activity. The rate 


* With personal from the Medical Research Council. 
+ Philip Walker Student. ¢ Nuffield Research Student. 
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and those parts of the — 


of development may be greater or less than that 
described, depending y on the depth of the medium. 
A systematic study of the factors uencing penicillin- 
a was begun, but it could not be completed 
to the very numerous and often interdependent 

pes les, and to the fact that the assay-method then in 
use could only detect large differences of titre. The 
following conclusions, however, could be drawn : 


1. Penicillin production seems to take place over a 
range of oxygen tension. (The 
anaerobically.) 
2. The mould grows satisfactorily at 24°C. At lower 
temperatures growth is delayed qnd as harvesting of the 
medium is carried out in the incubator higher temperatures 
have not been studied, 24° C. being about the upper limit of 
comfort. Fleming (1929) in his original description stated 


re Crude attempts to change the p HH of the medium or to 
able increase in yield of penicillin, nor has the incorporation of 
ten times the normal amount of phosphate buffer. 

4. The medium should not have a depth greater than 1-5- 
2cm. If deeper than 2 cm. diffusion is visibly i uate, 
for two distinct layers can be seen in it, the upper bei 
yellow, the lower colourless. 

5. When the medium is fit to be harvested it can be drawn 
off from under the mycelium and replaced with fresh medium 
in which more penicillin will form in about half the time 

for the initial production. The medium can be 
changed several times in this way; with one batch it was 
14 times. 

6. The mould must be grown and the medium harvested 
and replaced under strictly sterile conditions since penicillin is 
destroyed by certain bacteria (Abraham and Chain 1940). 

7. The addition of yeast-extract (Gladstone and Fildes 1940) 
accelerates the growth of the mould but does not affect the 
yield of penicillin. In large-scale growth we have always used 
yeast-extract ; in ing a batch the medium is made up to 
contain 10% of it, but the medium used for replacement 
contains only 24%. The accelerating effect of the yeast is not 

by prolonged autoclaving at a high temperature. 
Marmite or malt extract have no effect on the rate of growth 
or > the yield of penicillin. 

8. The yield is not greatly affected either by doubling or by 
halving the strength of the medium. 

9. If the sodium nitrate is replaced by amaanginnn tacinte 
the pH of the medium falls to below 3 and development almost 
ceases. On adjusting the pH to about 6-5 development 
Eat and the medium ultimately becomes very 

ery little penicillin is produced. 

10. The sodium nitrate can be wholly or partly replaced by 
peptone or by peptic and tryptic digests of muscle, and 
sucrose or maltose can be used in place of glucose, without 
materially altering the yield of penicillin. 

1l. Occasionally a batch produces little or no penicillin. 
Although this can generally be traced to bacterial con- 
tamination in some instances contamination could not be 
proved, and the suspicion arose that penicillin production 
might be a variable and easily disturbed function of the 
mould. To test this, pure-line cultures were made from —_ 
cells of two batches, one of which had given a yield of penicilli 
and the other none. Five pure lines of the former and nine 
of the latter were inoculated in triplicate into bottles of 
medium and the penicillin titre was followed. No difference 
could be detected between any of the lines, } roving that the 
mould had not lost its powerto form The possi- 
bility that the failure had due to contamination by 
another mould was investigagg. but no evidence of this could 
be found. 

Method of Assay 


The serial dilution method used by Fleming (1929), 
which measures the lowest concentration of penicillin 
that will prevent growth of the test-organism in broth, is 
laborious and can only be coos to. sterile fein 
This at once reduces its ye ‘or chemical investiga- 
tions, for the material to be tested would have to be 
co ns penicillin ma partially r’ on 
filter pads. The method of estimation finally adopted’ts 


G 


. different plates), and 


Cs 


i 


i: 
ESE 


1 2 3 


Cone. of penicillin (units per c.cm.). sink into the 
|--Relation between assa: and and 
vertical section water- _ and 


through assay cylinder ; dimensions in mm. 


porcelain cylinders of the same size and shape, coloured 
at the non-bevelled end to facilitate their orientation, 
have also proved satisfactory. The cylinders are filled 
with the fluid to be tested, and the plates, ing on a 
block of wood, are incubated for 12—16 hours at 37° (if 
placed directly on the warm incubator shelves 
agar, thus the results.) By the end of ineuba- 
tion most of the fluid in the cylinders has disappeared 
by zone where 


points may be noted. 


1. The diameter in mm. of the zone of inhibition (which we 
have called the “assay value”) is only slightly smaller 
(1-2 mm.) when the cylinder is half filled than when it is fully 
filled. 


chloroform. 

4. Diffusion of penicillin seems to be practically complete 
in 2-3 hours, and assey values after 14 hours of incubation are 
pp Ra clightly smaller (0-5-1 mm.) than after a further 

8 hours at 37° 

from the cylinders, and even if the fluid is not sterile the con- 
taminating bacteria are confined to the inside of the cylinder. 

6. The essay value is not affected by the thickness of the 
seer vided it is between the limits of 3 to 5 mm. 

assay value varies slightly with different batches of 

ity of bacterial population at the 

coer of incubation. For this reason uneven seeding of 
the plates must be avoided. 

8. Sometimes the clear zone of inhibition is surrounded by a 
halo of partial inhibition, which varies from a faint ghost to 
almost complete inhibition. So far no explanation for, or 
means of controlling, this phenomenon has been discovered. 

9. When the antibacterial activity of blood is to be assayed 
layer immediately ontop of the agar Which seriously impede 

immediately on top of the agar which seriously impedes 

High accuracy cannot be claimed for this method of 
if the unknown solution is diluted 
so as to give an assay value of not more than 25 mm. 
(before the curve has flattened a eee 
not greater than + 25% and may be considera 
We have no evidence that under suitable 


method in inferior in accuracy to the serial dilution 


errors may be 
troduced for the reasons mentioned in note 7 above, 


Culture vessels and sowing.—After many types of con- 
tainers had been tried a satisfactory ceramic vessel was 
eventually 


SPECS EP EEE 
FE 
EE 


culture-medium. To carry out these two. 


was done by. pouring, 

in! precau' are 

tightexed up. 
The operations veniently be carried out on the 
“* changing-trolley ” ( 3), made replacing the f 


= Macintyre and Co., who also made the porcelain 


f antibacterial activitly.—When day-to-day com- 
| . alues may be related. We have been using as 
standard a partially purified solution of purely 
for one or two days. Cylinders made arbitrary strength. It is fh -, up in dilute phosphate- 
; a buffer, is saturated with ether and is kept in the ice-chest. 
: : ~ can be seen its activity not altered during the three 
_§ § months in which it has been in use. We have adopted 
j 3 ha as the arbitrary unit (until penicillin is obtained chemic- 
~ ; : ally pure) that amount of penicillin which when dissolved in 
= | 1 c.cm. of water gives the same inhibition as this standard. 
44 — of the The material used in the human therapeutic tests usually 
| contained 40-50 of these units per mg. 
ully groun 
By Large-scale Production of Penicillin 
internal be 
I that the 
edge ten 
in the vessels, which 
are then inoculated Dimensions 
with a few drops of sa centimetres 
a 
incubated at 
zone depends on the concentration of the penicillin, the 24°C. Apart from 

type of reletion being shown in fig. an occasional test 
; possibilities and limitations of this method of assay the vessels are not 

ae have not yet been fully worked out but the following touched until the 

| 

; placing medium.— Fic. 2—Earthenware culture vessel. 

be 

taining 

be with f 
3. No inhibition is produced by a saturated aqueous and ‘In 
ad solution of ether or by water containing free droplets of order to hasten the production of penicillin we attempted 

4 to reduce these precautions to a minimum, and at first 
obtained satisfactory results; but lately contamination 

has become so frequent that substantial modifications 

4 have had to be introduced, some of which are still on 

ch trial and therefore cannot usefully be described. 

F. - The withdrawal of culture-medium is done by suction, 
a which the slab (and the vessel on it) can be tilted forward. 
The slab is not hinged square with the edge of A, but at a 
p slight angle to it, so that on depressing the handle D the fiuid 
5 in the vessel drains not merely to the front edge but to the 
es} corner nearest the spout. The medium is drawn off by suction 

: with the help of a special pistol-shaped holder E, carrying two 

&§ detachable sterilised tubes F and G. F is plugged with 
“a cotton-wool before sterilising, and through it is blown into the 
ae vessel a current of (sterile) air at a somewhat faster rate than 

from Prof. Alexander Fleming of St. Mary’s Hospital, London. 
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the fluid is drawn out by tube G. Suction and pressure are 
controlled by the single trigger H of the “ pistol.” A fresh 
after every two batches. Both tubes are sterilised 


SUCTION 
Fic. 3—Changing trolley. 
fitted into the pistel ; the tubes are unsheathed from the re- 
wrappings immediately before use. From the 
pistol harvested medium passes to the inverted bottle K, 
in which it is filtered through a silk bag. The filtered liquid 
than passes to the collecting bottle L which is changed after 
every batch of four vessels. When not in use the pistol is 
hung on the pin M. For refilling the vessels are tilted at about 
45°. A fitting on each wooden slab enables the vessel to be 
wedged in this position (as shown by vessel N in fig. 3), so 
that both hands are free to manipulate plug and bottle of 
medium. 
EXTRACTION FROM CULTURE MEDIUM 

Principle.—Penicillin can be extracted by ether, amyl 
acetate and certain other organic solvents from an 
aqueous solution whose pH has been adjusted to to 2. 
From the organic solvent the penicillin may be re- 
extracted by shaking with phosphate-buffer or with 
water the pH of which is kept at 6—-7. Penicillin is 
quickly destroyed at pH 2 at room temperature, so the 
first extraction must carried out rapidly or at a low 
temperature. Once it has been extracted into solvent the 
penicillin is stable for some days 

Laboratory large-scale —It was 


to 
produce a weekly output of about 500 litres of the crude 


medium containing penicillin, the working up of which 
by hand would prs Amer have been out of the question. 
A continuous countercurrent extraction 
devised, an adequate — of which 

uded in this pa 


is passed 
which break it up into droplets of uniform size. 
are allowed to through a column of amy! acetate, to 
which the penicillin is given up. The crude solution is 
acidified immediately before entering the jets, so that the 
is 


flow of the acid and of the crude solution will not cause 
big fluetuations in the final pH. Fresh solvent is con- 
tinuously fed in to the bottom of the column, from th¢ 

top of which an equal amount of thie -rich solvent 
is collected for further w This solvent has 
1/10-1/5 of the volume of the pote solution from which 
tine penicillin nicillin has been extracted, and many impurities, 
notably these forming emulsions, have been eliminated. 


ostne used in the mouse-experiments 
reported (Chain et al 1940) was purified only to 
acetate). strongly active this product 
had less than 1/10 of the activity of our present ‘‘ thera- 
peutic penicillin.”” A batch intended for injection into man 
was first tested on mice. A mouse was little affected by 
the intravenous injection of 10 mg. in 0-3 c.cm. of water 
but became very ill after receiving 20 mg., though it 
recovered in 1} hours. When given intravenously 
to an afebrile human —— 100 mg. of the same material 
caused a shivering attack with a rise of temperature in 
about an hour. Trial on other subjects gave the same 
result and left no doubt that a Teenie substance was 
in the preparation. n can be assayec\ 
y the method used by | tere tie g vvy (1940) in which. 
five rabbits of uniform weight (a little over 2 kg.) are 
kept at a constant temperature (67° F.). On the at of 
the test they and the rectal tem 
ture is taken hourly enty milligrammes o the 
substance used in the mouse experiments dissolved in 
1 c.cm. of distilled water, injec intravenously, gave a 
tise of about 2° F. in each rabbit, but ‘‘ middle fraction ’’ 
from the adsorption column (see below) had no pyrogenic 
effect. The further purification here described secures a 
pyrogen-free product suitable for intravenous use. 

Further purification.—Batches of 3 litres each of the 
penicillin-containing solvent as delivered from the 
extraction-apparatus are ex with five successive 
amounts of 300 ml. each of water, using baryta to adjust 
the pH to 6-5-7. The five watery solutions have already 
been used for former extractions and are used in order of 
decreasing concentration of penicillin. - The first — 
which is the strongest, is set aside for further working 
but a sixth extract is made with fresh water so that 
number of watery solutions remains the same. The 
amyl acetate, which may still contain a small amount of 

nicillin, is recirculated in the extraction apparatus. 

course of time pigment accumulates in the solvent 
and is periodically removed by extraction with 1% 
sodium Followed by thorough washing. 

The strongest aqueous extract is partially decolorised 
by aa about 8% of animal charcoal and 
filtering harcoal residue is washed twice, ‘he 
washings being put — the extraction ap tus or 
used in other ways. The partially decolori solution 

and extracted into successive amounts 

strongest of the ether extracts is then 

poneen “+ an adsorption column of Brockmann 

The spent ether contains solid matter but no 

aan. which remains behind in the column. Though 

the chromatograms vary, four main zones can be seen, 

their boundaries overlapping to some extent. These are, 
starting from the top : 

1. A dark brownish-orange layer whose depth is inversely 
proportional to the amount of charcoal used for the decolor- 
isation and which may be absent altogether. This layer con- 
tains some penicillin. 

2. A light yellow layer containing most of the penicillin but 
none of the pyrogen. 

3. An orange layer which contains some penicillin and some 
or all of the pyrogen. 

4. A brownish or reddish-violet layer which contains 
practically no penicillin. The violet pigment disappears on 
exposure to light. 

The column is washed by successive small 
amounts of ether thro it an is then divided into the 
four fractions, of which the fourth is een mye 
others are eluted with successive amounts of M/ 18 
oe Sora buffer (pH 7-2), from the strongest of which 

illin is again extracted into ether, while the 
more Pailute solutions are used for the elutions of the next 
batch. Finally the penicillin is extracted back into 
water using sodium hydroxide to adjust the pH. (As 
the solution is not buffered the greatest care must be 


is rapidly 


tion.) 

non-pyrogeni therapeutic” fraction, 
which contains perhaps 80% of the penicillin put Guonat 
the column, is extracted into p -free water, all 

ware having been rinsed with latter. It is a 
dcop reddish orange fluid, yellow in dilute — with 
a but characteristic smell and a bitter taste. 


2 
SEE NK 
H 
| 
| 
PRESSURE 
surround by circulating tap-water proDably very 
destruction of penicillin takes place. Phosphoric ac - 
used for the acidification as the pK of the first stag Boye. 
dissociation is approximately 2; it will therefore ac zs 
its own buffer and inaccurate correlation of the rate ’ 
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Yields and losses.—The meiium, as hesvested, 
usually contains between 1 and 2 units per c.cm. and the 
dried purified therapeutic material has an activity of 40-50 
units per mg. A hundred litres of the medium, containing, 
say, 150,000 units, gives a yield of about 1 g. of thera- 
peutic material containing, say, 45,000 units, so that 
about a third of the penicillin present is actually ex- 
tracted in a form suitable for intravenous injection. 
There are many stages in the preparation at which the 
loss may occur and as far as possible these have been 
checked individually, but owing to overlapping of 
different batches during the working up (e.g., in serial 
extraction) and insufficient cag ty eee in the assay method, 
it has been difficult to analyse the losses accurately. No 
big loss, however, occurs at any one stage. 

Storage and dispensing.—The strong aqueous extract 
saturated with ether is quite stable. It is stored either 
as it is in the refrigerator, or is dried by the lyophilic 
method and kept in a desiccator, as the voluminous yellow 
powder is hygroscopic. A solution of the sodium salt of 
penicillin in water t in the ice-chest for 3 months did 
not lose any activity. The barium salt kept dry at room 
temperature in the desiccator retained its activity for at 
least 8 months. In dispensing the material for intra- 
venous injection it is assumed that the ee Raat | 
solution is sterile, but most of the ether must be remov 
‘by suction before use. The ether-free solution is stored in 
the iee-chest in m doses. 


ACTION OF PENICILLIN 


urified penicillin more than a thousand times 
ama sap tain the crude material employed by Fleming 
in 1929, we have been able to obtain more precise informa- 
tion about the bacterial ies he examined and also 


about a number of other important pathogenic organisms. 


Method.—To 4-5 c.cm. quantities of fluid culture medium 
0-5 c.cm. of graded dilutions of a strong, filtered penicillin 
solution were added. Each tube of a series was then 
inoculated with a standard drop (0-04 c.cm.) of a 24 hours. fluid 
culture of the microbe under investigation. In the case of 
the robust organisms, such as Staphylococcus or Bacterium, the 
culture was usually diluted 1 in 100 or 1 in 1000 before use. 
All tests were done in duplicate. Complete inhibition was 
shown by the absence of turbidity after 24 hours at 37° C., the 
control culture showing good growth ; partial inhibition was re- 
corded when the growth was clearly less than that of the control. 

Resulis.—In table 1 the bacterial species are ~~ 
as far as possible in their order of sensitivity, but both 
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in potency of penicillin solutions when sterilised by Seitz- 
filtration, a point that needs further investigation. 
Finally, only a few have been tested in more than 
one medium and with a minimal inoculum, both of which 
factors influence the observed titre. 

Certain species, such as pneumococci and Strep. 
viridans, cannot be put in a single place in the order of 
sensitiveness because they show great strain differences, 
and it will be noted that in the pneumococci these cut 
across the hi 9 distinctions. ean, Rogers and 
Fleming (1939) have recorded a similar variability in sensi- 
tiveness to sulphapyridine of individual strains of the 
pneumococcal types. It seems likely that an experi- 
mental comparison of the effects of the two inhibitory 
agents on a wide range of pneumococci would throw light 
on their modes of action. 

The testing of Myc. tuberculosis was not 
to the imperfect stability of penicillin at 37° ; and a the 
slow growth of the microbe it was inadmissible merely to 
incorporate the inhibitor with the medium at the outset. 
The microbe was therefore cultivated in glycerol-broth, 
and penicillin solution was added every 2 days in such a 
way as to maintain at least the stated concentration for 
14 days. The microbe grew well in all dilutions. A 
Vollum, with similar resul 

It should be noted aes complete, or even partial 
inhibition of macroscopic growth after 24 hours of , 
incubation is not the most delicate criterion of anti- 
bacterial action. In somewhat higher dilutions the 

growth is retarded, and, as has already been recorded 
TGendner 1940), a microscopical effect on the bacteria, 
indicative of defective fission, may often be seen far 
beyond the macroscopically inhibitory dilution. We 
cannot say whether the virulence of the bacteria is 
thereby reduced ; but if it is the effect may be of thera- 

ratic im; rtance. For example, in one experiment with 

. typhi (Bact. by te whereas the last visible, 
inhibition was at 1/10,000, an elongation of the cells was 
a detectable up to 1/60,000, a concentra- 
tion which may be a SE possibility. 

Adaptation of Staph. aureus to penicillin.—In order to 
find an answer to the questions whether bacteria will 


TABLE I—DILUTIONS OF PENICILLIN AT WHICH VARIOUS INHIBITORY EFFECTS HAVE BEEN OBSERVED 


Dilutions at which inhibitory effects - 
were observed 


Bacterial species Mo. of Notes 
Complete Partial | None 
= 
N. 6 2,000, >2,000, |> 
N. meningitidis . . 1 1,000,0 ,000, | ,000, | 
Staph. aureus .. 4 1,000, 2,000, 4,000,000 — 
Strep. } 3. 1,000, 2,000,000 4,000,000 — 
Ci. tetans t 1 1,000,000 Piatt not observed. 
Cl. septique 1 | 300,000 1,500,000 7, Fivefold ditutions used. 
Cl. edemati . 1 | 300,000 | .. | 1,500, Inoculum of 
Strep. 2 625,000 3,125, | But see other below. 
Pneumococcus 6 | 250, | 500,000 1,000, | Soft 1; one each of types 3,7 and 9. Some 
com, 000. 
C. diphtheria (mitis) . 1 | 125, | ™ 625,000 dilutions not tested. 
( . 1 | 000 | 64,000 128,000 
8. — 1 20, 40;000 
S. typhi .. = 10,000 30,000 | . Higher of two results shown. 
Pneumococcus 3 9000 oe 27,000 Types 1, 7 and 19. 
Anaerobic streptococcus ¢ 1 4000 8000 6,000 
Proteus 3 4000 32,000 | Best strain shown. Others 4 times less sensitive. 
Strep. viridans ¢ 1 4000 $000 16,000 — 
2 1000 100,000 Partial inhibition between 1000 and 100,000 
poratypht 3 | 5000 10000 | Partial 1000-000 
Bact. dysenteri@ Shiga 1 2000 4000 | 145000 | 
Br. abortus we 1 2000 | 4000 0 
melitensis . 4 1 <1000 | 2500 | 10,000 — 
Anaerobic streptococcus i 1 < 4000 < 4000 4000 — 
| £1880 |< 1800808 | one strain showed eampicte 200, none 
friedlanderi <1000 | < 1000* 1900 
Ps. | < 1000 < 1000 1000 | 
Myeo. 1 <1000 1000 1000 | See text. 
icterohemorrhagia . 1 <3600 <3600 3600 Lower dilutions not tested. 

* Another strain was only inhibited o0,on0 Grown in Lemco 


4} order and the actual figures must be taken with reserve. 
as As the work progressed the penicillin was continually 
a and stronger, so that some of the 
' are i in the early stages may well be too low. 
; oreover, there has sometimes seemed to be some loss 
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cultivated for some months in broth in 

increasing quantities of com ively crude penicillin. 
tures there was evidence of 
increased resistance, the coccus showing growth in at 
least twice the ag inhibitory concentration. In 
about nine w with subcultivation every few days, 
an ney 30-fold adaptation was reached, and 
after a 7 weeks the microbe was able to multiply i in 
a concentration of penicillin a thousand times greater than 
that which inhibited the parent strain in a parallel test— 
while the parent was almost completely inhibited by 1 in 
a million, the adapted strain grew quite well in 1 in 1000. 

Contrary to ye the main general effect of 


activities. was tested in 
comparison with the parent strain on a of ferment- 
able substances, and it was found that although after 
10-14 days of incubation both strains showed the same 
reactions (acid in glucose, lactose, maltose, mannitol and 
saccharose, no change in dulcitol ; liquefaction of gelatin ; 
acid and coagulation in milk) the adapted strain showed 
a considerable lag, taking 2 days instead of 1 to acidify 
lactose, 4 days instead of 1 for mannitol, and 11 days 
instead of 1 to te milk. A reduction of growth- 
velocity in nutrient broth and agar was also seen and 
hemolysis on blood-agar plates was much delayed. 
Both strains however gave a good coagulase reaction. 
Both about the middle (9 weeks) and at the end of 
the experiment just described attempts were made to 
discover in the adapted strain a penicillin-destroyi 
enzyme not present in the parent coccus. The adap 
staphylococcus was grown on nutrient agar in two caleba 
of 20 rolled Winchester bottles, in order to obtain a 
sufficient amount of bacterial bodies to be used in the 
bacterial crushing mill of Booth and Bo Doa (1938). The 
poor growth was off after 3 centri- 


5 hours at 37°C. There was no sign of loss of penicillin- 
activity after this period. There is therefore no evidence 
that the adaptation of the reo to penicillin 
production 0: penicillin-destroying 
enzyme by the organism. 
ann an earlier experiment, aimed at discovering whether 
the resistance of insusceptible bacteria is due to their 
wer of destroying penicillin, Bact. coli was cultivated in 
Broth containing the strongest non-inhibitory concentra- 
tion of penicillin for this <—— (1/400). Incubation 
overnight produced a rich growth of the bacterium. The 
culture was then Seitz-filtered and the filtrate was tested 
in serial dilutions on Staph. aureus. Complete inhibition 
occurred up to 1/500,000, which was tiie full titre for the 
batch of penicillin used. It could therefore be con- 
cluded that the growth of Bact. coli had not caused any 
destruction of the penicillin. 


EFFECTS OF SERUM, BLOOD, PUS, TISSUE AUTOLYSATES 
AND PEPTONES 

In view of the inhibitory effect. known to be exerted by 
products of tissue autolysis on the action of the sulphon- 
amides, it was natural to look for a similar effect on 
penicillin. None, however, was found. 

Serum.—To exclude any such action on the part of 
blood-serum, penicillin was diluted with human serum 
and tested on the staphylococcus by a modification of the 
assay method descri above. 

The modified method consists of making shake cultures of 
the microbe, in this case. Staph. aureus, in narrow glucose-agar 
tubes, solidifying and then running 0-6 c.cm. of the penicillin 
or other solution on the top. After 24 hours’ incubation at 

37° C. a zone of clear medium is seen below the fluid and.ahaye 
the zone of growth. A small inoculum of cocci gave the best 
résults—e.g., one standard drop of a 24-hours broth culture 


When 
tested com 
water, 
inhibition 


diluted 1/10,000 with serum was thus 
m with the same dilution in distilled 

licate, the depth of the zones of 
eae in millimetres : 


In serum (1) 23-24 (2) 22 
In water (1) 22 (2) 23-24 
Serum, therefore, in no way interferes with the action 
and of the active substance. 
hole blood.—One or two experiments were done in 
slicle-cells to test the action of whale blood, and of these 
it is enough to say that in one such experiment @ peni- 
ein dilution of 1 in 2 million in human blood inhibited 
a dose of Strep. pyogenes which, when plated, produced 
about 50,000 co eam. Of blood. 
Other experiments agreed in demonstrating that there 
“With regard Fe the following experimen 
—Wi t 
failed to show any antagonistic 


incubated for 3 days at 37°C. to “thin” it; after centri- 
fugalisation the supernatant fluid was diluted 1 in 2 with 
nutrient broth and filtered through a Seitz filter. To 
2-25 c.cm. of this 50% pus-broth 0-25 c.cm. of a solution of 
0-2 mg. of (impure) penicillin per c.cm. was added, making a 
penicillin dilution of 1) '50,000. As a control, 2-5 c.cm. of the 
pus broth without penicillin was taken. Both these were 
inoculated with one standard drop (0-04 c.cm.) of a 1/1000 
dilution of a 24-hour broth culture of Staph. aureus. 
number of cocci in the inoculum was probably of the order of 
40,000. After 24 hours’ incubation at 37° C. the control tube 
showed a rich growth of staphylococcus and the penicillin tube 
showed none. Platings from this tube and cultivation of 20, 
5 and 1 drops in 5 c.cm. broth tubes showed no growth, 
indicating that at least most of the cocci had been killed, since 
the amount of penicillin carried over with 1 drop (1 in over 6 
million) was insufficient to inhibit growth. 


A similar experiment was done with a sample of urine 
loaded with pus due to infection with Bact. coli and Strep. 
faecalis. In this case several dilutions of penicillin were 
made in the filtered 50% pus-broth—1/50,000, 1/150,000, 
1/450,000 and 1/1,350, ~_- The inoculum of Staph. 
aureus was the same in the previous experiment. 
After due incubation the two stronger concentrations of 
penicillin showed complete inhibition of staphylococcal 
growth, while in the two weaker ones, as in the control 
of 50% pus-broth alone, full growth occurred. Since 
the full antistaphylococcal titre of the sample of penicillin 
used was only about 1/250,000, the experiment gives no 
evidence of any antagonism by the pus. 

Tissue autolysates.—The possibly antagonistic effect of 
tissue autolysates was tested as follows. 

A liver taken aseptically from a rat was minced in the 
homogeniser of Potter and Elvehjem (1936) and allowed to 
autolyse in the homogeniser tube for 4 weeks at 37°C. 
There was no gas evolution during the incubation and no 
putrefactive smell at the end of the experiment. The liver 
suspension had partly liquified and when it was centrifuged 
about 2 c.em. of a clear, dark yellow solution were obtained. 
This fluid (0-9 c.cm.) was incubated at 37°C. for 16 hours 
with a penicillin solution in water (0-1 c.cm.) containing 1 mg. 
of the crude material. A control solution of 1 mg. of peni- 
cillin in 1 c.cm. of water was incubated for the same period. 
When after incubation ‘the solutions were assayed, it was 
found that the liver autolysate had not destroyed the 
of the penicillin. 


ually devoid of antagonistic action ; 
in fate in ~ rte assay method containing 
is used as the jure medium for staphylococcus. 


CHARACTERISTICS OF ANTIBACTERIAL ACTION 

The bacteriostatic power of penicillin against to- 
cocci and staphylococci is as great as, or greater 
that of the most powerful antiseptics known, such as the 
heavy metal compounds, the acridine derivatives, &c. 
Yet penicillin is no en age it exerts no direct 
immediate bactericidal action. This = borne out by 
two observations. First, the o uptake of temheie 
coccal suspensions was not inhibited to an y measurable 
degree by the addition of Anal concen- 
tration of 1/1000, over ‘a of 3 
after incubation at 37° C. 
suspension in broth /1009 


acclimatise themselves to inhibitory concentrations of ay ae 
penicillin, and if so whether they do so by producing the ahaa 
penicillin-destroying enzyme penicillinase, which has been iter 
demonstrated in certain saprophytes and commensals ts eit 
(Abraham and Chain 1940), a strain of Staph. aureus was de ~~ 

up with water to a pasty consistency. It was then ON ae 
ground in the crushing mill for 3 hours. After the ws 
crushing, which was very satisfactory, the extract was Poe 
centrifuged at 7000 revs. for 20 minutes; 1 c.cm. of the "Brahe 
extract was then incubated with 1 mg. of penicillin for eis is 

= 
de 
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numbers of colonies on The only trace 
of lethal effect that we observed was an acceleration of the 
death-rate of small numbers of streptococci in 
fluid containing 1/50,000 penicillin, compared with the 
rate in pure Ringer’s fluid. 
In its mode of action, penicillin resembles the bacterio- 
static sulphonamide drugs, but on comparing their 
actions one becomes aware of the following important 


and si he bac differences. 
) e teriostatic power penicillin against 
streptococci and staphylococci is much greater than that 


of the sulphonamides, even when these substances are 
tested under optimal conditions (small inoculum, 
peptone-free media, &c.). Saturated watery solutions of 

phapyridine and sulphathiazole show no complete 
inhibition on an assay plate, whereas penicillin at 
1/500,000 gives an appreciable clear zone. 

2. The action of penicillin on streptococci and staphy- 
lococci, unlike that of the sulphonamides, is only in- 
fluenced to a minor extent by the number of bacteria to 
be inhibited. Even when the culture media are inocu- 
lated with several millions of staphylococci or strepto- 
cocci per c.cm. of medium, the multiplication of these 
organisms may be completely inhibited by penicillin in a 
concentration as low as 1/1,000,000. With smaller 
inocula the inhibition will occur in even higher dilutions. 
.This property of penicillin is of great importance for the 
-treative ment of heavily infected wounds, on which the 
sulphonamide drugs seem to have but little beneficial 
action. 

3. The bacteriostatic power of penicillin against 
streptococci and staphylococci is not antagonised to any 
appreciable degree by hydrolytic protein breakdown 
products or products of tissue autolysis or pus, substances 
which annul completely the bacteriostatic action in vitro 
of the sulphonamide drugs. This is again of great im- 
portance in the treatment of suppurating wounds and 
makes possible the successful treatment of infections in 
which abundant production of pus takes place. 


EFFECT OF PENICILLIN ON CELLS 
LEUCOCYTES 


There is little doubt that substances which are not 
bactericidal but only bacteriostatic depend to a con- 
siderable extent for their curative properties on the 
activity of the leucocytes which deal with the o: i 
while the latter are prevented from multiplying. In tests 
on leucocytes *‘ therapeutic penicillin ” has been compared 
with some other bacteriostatic substances which are at 
present engaging attention both for general and local use. 


Technique.—We are indebted to Dr. C. G. Paine of The 
Jessop Hospital, Sheffield, for sending details of his technique 
for examining leucocytes. His solution has been used, though 
his method for examining the leucocytes has been altered. 

Human leucocytes survive well in a solution containing urea 
0-3 g., glucose 1 g., NaHCO, 1-61 g., NaH,PO,-H,O 0-425 g., 
NaCl 4-95 g., KCl 0-625 g., "MgCl, 0-24 g., CaCl, 0-31 g.ina 
litre of distilled water, with 10% of serum added at the time 
of the experiment. The test substance was dissolved in the 
salt solution and diluted serially, each dilution allowing for 
the addition of the serum. The control consisted of salt 
solution and serum. The leucocytes came from the same 
donor as the serum. A drop of blood was allowed to clot on a 
coverslip and the coverslip incubated at 37° C. for about 30 
min. in a Petri dish containing moist blotting-paper. The 
clot was picked off, the red blood-cells washed away with 
warm salt solution and the coverslip reversed over a well-slide 
containing the test solution. Many leucocytes stuck to the 
coverslip and could be examined under all powers of the 
microscope. The slide and microscope stage were kept at 
36°-37° C. in a thermostatically controlled box. 

Penicillin, the flavines and the namides were obtained 
as dry powders and dissolved in the salt solution. Hypo- 
chlorite was obtained as the concentrated stock solution of 

* electrolytic sodium hypochlorite "’ cispensed for clinical use, 
which contains 1% NaOCl. Dilutions are given in terms of 
this solution, not of hypochlorite. Albucid was provided as a 
30% solution of the sodium salt (solvent. not stated); this 
s lution was diluted as usual, and the concentrations given are 
those of the pure substance. To make concentrated solutions 
ofsulphapyridine and sulphathiazole the substance was shaken 
with the salt solution for 2 or 3 hours at 37° C. and the excess 
centrifuged off. 


. The pH of the salt solution and of the final preparations was 
checked with brom-thymol-blue. Albucid was found to be 
slightly acid even when buffered by serum. Each substance 
was tested more than once; the results were always con- 
sistent. A wide range of dilutions was used in most experi- 
ments but only the significant results are reported. 

Results.—Penicillin at a dilution of 1/100 killed 
leucocytes immediately ; at 1/250 more than 50% lived 
for 4 hours—the longest time for which they were 
watched—but the survivors were sluggish towards the end. 
The yoru at 1/500 was indistinguishable from the 
contro 


Proflavine (2 : 8-diaminoacridine hemisulphate) killed 
immediately at 1/20,000 and within 2 hours at 1/50,000. 
In 1/100,000 the leucocytes were sluggish after 2 hours, 
but in 1/200,000 they were active for at least the same 
length of time. In the lower dilutions the leucocytes 
became stained yellow immediately, at 1/100,000 by the 
end of an hour jar at 1/200,000 by the end of 2 hours. 
Leucocytes were killed immediately by 2 : 7-diamino- 
acridine monohydrochloride at 1/10, 000 but we 1/20,000 
they were active. Albert, Francis, Garrod and Linnell 
(1938) found leucocytes fully active in both these sub- 
stances at 1/8400 after 1 hour. They mixed whole blood 
with the test solution on the coverslip and lowered a slide 
over to form a thin film. Though the method was not 
the same as ours it is difficult to see where the discrepancy 
arises, unless the large amount of serum present 
inactivated the proflavine. 

The stock solution of hypochlorite diluted to 1/100 
killed immediately. After 2 hours the leucocytes in 
1/500 were motile but sluggish compared with 1/1000, 
which equalled the control in activity. 

In 1/ sulphanilamide after 2 hours, leucocytes 
showed only feeble pseudopod formation and no move- 


ment. At 1/1000 their activity was less than the control, 
though all were alive. Albucid gave a similar result at 
1/500 and 1/1000; 1/100 immediately and at 


1/10,000 the leucocytes remained active for 2} hours, the 
longest time for which they were watched. Sulpha- 
pyridine and sulphathiazole, being relatively insoluble, 
were used in saturated solution. At dilutions of 1/1-1 
and 1/2 of the saturated solution neither inhibited 
immediately. After 2 hours some of the leucocytes 
were dead in both the on preparations ; in 
the sulphathiazole preparations all were alive though 
some were inactive at 1/1-1. 

It appears therefore that the flavines are more toxic 
than was previously supposed (this finding is in agree- 
ment with recent tissue-culture studies) and are not 
suitable for repeated use in high concentration on such 
lesions as burns. The hypochlorite ae | — is 
being used in 5% strength for bye 
very lethal to leucocytes, though it may raponsbiy be 
inactivated at the surface of the tissue. hon- 
amides in general have little inhibitory igus oo on the 
leucocytes, which strengthens their value for local 
application. \. Penicillin is less toxic to leucocytes in vitro 
than the sulphonamides and should make an admirable 
local application for infected tissue surfaces. Its great 
solubility might lead to rapid removal by the blood- 
stream, but only further tests can show whether this is so. 
Continuous irrigation or repeated application weed in 
any case overcome the difficulty. 

The fact that penicillin - 1/500 does not appear to 
embarrass leucocyte activity in vitro contrasts with its 
complete bacteriostatic Boat on staphylococci and 
streptococci in vitro at dilutions of at least 1/1,000,000. 
It is clear that leucocytes will remain completely ‘active in 
any concentration of penicillin likely to be reached after 
intravenous injection. 

TISSUE CULTURE 

Complementary to these experiments on leucocytes are 
those done on tissue cultures by Dr. P. B. Medawar of the 
Zoology Department, who has kindly allowed us to 
his results here. 

Technique.—The method employed had been devised for the 
determination of the inhibitory power of drugs (Medawar 
1940, Jacoby, Medawar and Willmer 1941). It takes advantage 
of the fact that tissues freshly e ted into a medium of 
blood-plasma diluted with saline when incubated at body tem- 

perature show a characteristic power of resistance to growth- 
fohibiti ion which depends on the source and cellular composition 


| 
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of the tissue and the embryonic age. The method determines 
to suppress outgro’ 

of the ventricle of the 10-day-old chick embryo when 
ineubated for 24 hours at 37°C. The drug is dissolved in an 


Resulis.—The threshold concen 
under the conditions described is 1, is 1/800. Gro 
this concentration (1/1600) is feeble and is arrested af 
the 24th a. of incubation. The cells are small 


of epithelial sheets can be obtained in concentrations as 
igh as 1/1000. Penicillin 
for fibroblasts and epi from a specified 


TABLE II—EFFECTS OF PENICILLIN ON HEN’S BLOOD MACRO- 
PHAGES DY VITRO DURING 4 SINGLE CYCLE 


No after- 


recovery in 
serura is 
; mitotic 


souree, fibroblasts and epithelia either grow together 
under the influence of the » or neither grow. 

The tests described were designed only to indicate the 
order of magnitude of the concentrations of penicillin 
which are significantly toxic to various types of living 
cell. These concentrations may be said to be not less 
than 1/5000, i can be attached to tissue- 
culture experiments with drugs only when they exert 
no no eceonieey action, such as reaction with serum, high 

otie pressure or surface activity, which obscure an 
of their specific 
P ns. used in the experiments were therapeutic 
”? and also an even more highly purified sample. 


in peeved te bo She 
figures quoted may be taken to refer to either. 

Dr. F. of the physiology Birming- 
ham University, has tested the e a 
hen’s macrop cultivated in ro His results 

in table m and fig. 4. 


Fie. 4—Effect of penicillin in various 
phages cultivated in vitro. 


hen’s than to fibroblasts and epithelium. 


LOCAL APPLICATION 


The effect of local application has been tried on the 
relatively delicate tissue of the central 
In two rabbits under Nembutal anesthesia a was 

and when a few drops of 
escaped a burette con 
1/1000 penici in normal saline was attached to the 
. A slow intravenous injection of 11 c.cm. of 
25% sodium chloride was then made, w 


the cisternal space. Weed (1922) showed that under 
the influence of this # peor we osmosis the fluid intro- 
duced passed along the 

into the perineuronal 
this instance 


perivascular sheaths even 


ABSORPTION AND EXCRETION OF PENICILLIN 


FP sod a viously been shown that penicillin is absorbed 
uutaneous injection in mice, and from the 

iitectine in rats, and that antibacterial activity appears 
in the urine secreted subsequently. Absorption and 


‘excretion have now been further investigated on rabbits, 


cats and man, always ne tye sodium salt of penicillin 

The blood and urine levels have been compared after 
intravenous, subcutaneous and intestinal administration, 
often on the same animal. As the substance loses activi on | 
quickly in acid solution it was not considered wort 
while at this stage to study the results of direct adminis 

tration into the stomach, except for two tontative 
observations on normal subjects and in Case 6. Ab- 
sorption from the gastro-intestinal tract has mainly been 
studied by the direct introduction of penicillin into the 
duodenum thro a small fistula. In man a duodenal 
tube was used. e standard dose in all experiments on 


‘the rabbit and cat was 400 units. Unless otherwise 


stated the urine was collected by catheter, the bladder 
was washed out and the washings were added to the 
urine for assay. When necessary a short ether 
anzsthetic was given to facilitate the injection and the 
collection of the urine. 

In rabbits.—Rabbit 1 received two doses by each route. 
After duodenal administration no detectable activity was 


equal mixture of fowl plasme and Ringer and the dilutions ee @ 
prepared from it form a series each member of which is nine- &Ma yeti Bie 
tenths of the strength of its predecessor. At each level of the neuen eS a ” 
scale five or ten explants are grown in separate chambers each 
containing 0-1 ml. of the medium. Inspection of the culture L ne 
series after 24 hours makes it possible to determine the thres- 
hold concentration of the drug for total growth-inhibition 
under the conditions described. 
/\ 
» 
fragmentation and death if contact with the drug is 
prolonged. The lowest concentration so far examined by 
this method, 1/6000, is still detectably toxic to fibroblasts. es 
If the culture series used in the experiment described -. 
rs and each explant is then ‘6 
r and re-cultivated into a Ae 
to give an estimate of the P| he 
cOoncenu on of the drug—i.e., the 
: concentration which the standard explants are just able PERS AS 
to withstand for 48 hours without undergoing —— Boek 
which are irreversible by further cultivation. For aig 
penicillin this concentration is well below 1/1200 and a ae 
rather higher than 1/1600. Explants re-cultivated after # gles 
48 houts’ subjection to 1/1600 penicillin are in fact 
capable of resuming normal growth and activity after tng ie 
3 or 4 additional passages in a normal medium. absorption of cerebrospinal fiuid into the blood-stream = ae Vee" 
171000 for the with consequent indrawing of fluid from the burette into 
minimum lethal concentration respectively—with those 
for proflavine under similar conditions. The corre- a ae 
sponding values are 1/120,000 and 1/250,000. hae 
chick embryo intestine ung, rat-embryo kidney) the space in 23 minutes in one rabbit and 1-5 c.em. in asd 
can be investigated by growing small fragments on the 39 de norvl in the other. After the cisternal needle had —— 
surfaces of a series of ———— containing falling con- heen withdrawn and the anesthetic had passed off neither eS 
centrations of the drug. Epithelial tissues proliferate rabbit showed the slightest functional disturbance. Both nae 
were killed 6' days later, when histological examination 
of the Dr. Dorothy Russell showed that there 
was no meningitis or es to the marginal glia and that Coton 
. the choroid plexuses and ependyma were everywhere ou Se 
normal. Dr. Russell investigated the effect on the brain oS ae 
in 3 other rabbits by methods she had previously Aes 
lesions attributable to the penicillin were discovered. 
Final lates Mitotic Cell in with those on 
cone. of period activity | morphology | Remarks leucocytes on tissue tares, strongly support the nae +s 
poniciin | Period that local application of quite strong solutions 
should prove innocuous to tissue cells. 
1/2000 } Strong 
tendency to 
| round off 4 
| 
resumed but not 
_ 
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ekiéa’s in the blood after ; hr. (one experiment) or | hr. 
(2 experiments); 14% and 5-3% respectively of the active 
substance were excreted in the urine. Similarly after 
intravenous injection there was no activity in the blood at 
1 hr. 20 min. and 1 hr. 50 min. in one experiment ; or at } hr., 
1 hr. and 1} hr. in another; the yields in the urine were 
greater, however, being 44% and 24%. Subcutaneous 
injection produced a trace of activity in the blood in the two 
samples taken—at } hr. in one experiment and | hr. in the 
other; 40% and 14-5% were recovered from the urine. 

One rabbit after a duodenal injection showed no activity in 
the blood at 1 and 2 hr. and none in the urine, but since the 
urine was passed naturally in a metabolism cage during’ the 
night activity may have been lost by bacterial action, in spite 
of the presence of chloroform. 

In a third rabbit the standard dose was injected into 
the intestine in ‘an acute experiment, On the supposition 
that penicillin might be absorbed from the gut and then 
inactivated in the liver, samples were drawn from the portal 
vein and the vena cava at 10, and later 20, minute intervals 
for 1} hr. In no blood sample could activity be detected, 
but the urine at the end of 2} hr. contained 12% of the 
injected penicillin. Bile from a cannula in the common duct 
(the cystic duct having been tied) consistently showed a trace 
of activity up to 2} hr., the end of the experiment. In a 
fourth rabbit, also under nembutal, the penicillin was injected 

~ intravenously and blood taken from the ear vein. There was 

“no activity in 4 half-hourly blood samples and a trace in the 
first bile sample only, but the urine samples were active. A 
repetition of this experiment on a fifth rabbit gave essentially 
the same result. The rabbit, therefore, gives a good return in 
the urine after intravenous injection (20-50%), but a return 
of less than 20% after administration into the intestine. 
Penicillin can almost never be detected in the blood at } hr. 
by whatever route it is given. There is some excretion in the 
bile. Because activity cannot be shown in the blood these 
experiments do nothing to decide whether the greater “ loss” 
which appears to be associated with intestinal administration 
occurs before, during or after absorption. 

Cats.—Cat 1 was equivalent to rabbit 1, receiving the 
standard. dose of ‘penicillin by three routes. ‘After intestinal 
injection a trace was detectable in the blood at } and 1 hr. 
(2 experiments) and at 1} hr. (1 experiment) and the urine 
contained 60% of the active substance (1 experiment). 
Similarly after intravenous and subcutaneous injection 
activity was observed in the blood at } and 1} hr., and the 
urine showed 33% and 52% of the activity respectively. In 
the blood of cat 2, taken half hourly for 3 hours after a 
duodenal injeetion, activity could not be detected in the first 
sample Une rising to the end of the 
second hour and then falling aga: 

Cat 3 was anzsthetised Sith and the bile-duct 
cannulated, the cystic duct having been tied. Penicillin was 
injected into the duodenum. Activity could just be detected 
in the portal and vena caval blood in samples taken every 
15 min. for } hr. The bile had no activity in the first 15 min., 
a little in the second and a high titre was maintained during 
the second hour, at the end of which the experiment was 
stopped. A similar experiment on cat 4 showed activity in 
the systemic blood for 3} hr., with a trace until 4} hr., and 
in the bile and urine throughout the 6 hours of the experiment. 
Excretion in the bile reached its peak at 3} hr. and then fell 
away ; in the urine it showed a small decline after the 4th hour. 

Cat 5 was decerebrated and prepared in a similar way and 
here the injection was given intravenously. Penicillin was 
excreted by the liver for the whole 6 hours of the experiment 
(only a trace in the last hour) but since little bile was secreted 
the total amount was small. Half of the active substarice 
was excreted in the urine in the 6 hours. In cat 6, anzs- 
thetised with chloralose, the investigation was extended by 
producing a flow of saliva and tears with pilocarpine, and of 
pancreatic juice with secretin. Penicillin given intravenously 
was excreted in high concentration in the bile for the first 
three hours, slightly in the fourth hour and not at all in the 
fifth. It was secreted also in the saliva, but here the con- 
centration was lower than in blood collected at the same time. 
It was present in the blood for 1} hr. Tears and pan- 
creatic juice showed no activity. Half of the penicillin was 
excreted in the urine in the 5 hours of the experiment. Cat 7 
prepared in the same way gave a similar result, but the 

experiment was stopped at the end of an hour to collect the 
cerebrospinal fluid, which proved to be inactive. Controls 
showed that bile alone was inactive on the assay plate and that 
pancreatic juice did not destroy penicillin activity. 


- These experiments show that the cat differs from the rabbit 
in maintaining an antibacterial concentration of penicillin in 
the blood for at least 1} hr. after subcutaneous or intravenous 
injection and at least 3 hr. after intestinal administration. It 
differs also—and the two facts are no doubt connected—in 
excreting in the urine about 50% of the penicillin, even when 
injected by the intestinal route. 

In man.—Subcutaneous injection has not been used in man, 
but from preliminary observations and from the treated cases 
a good deal has been learned about the blood-levels and 
urinary excretion reached after both intravenous and in- 
testinal administration. Trials with ascending doses of 

“therapeutic penicillin" showed that a single intravenous 
injection of 200 mg. could be given without ill effect. This is 
the largest single dose which has been given. The inhibitory 
power of the blood was followed in one subject at frequent 
intervals from 5 min. until 2 hr. 5 min. after the injection. 
The high initial value gradually fell to a just discernible trace 
in the last sample. Urinary excretion was still occurring at 
6 hr. 15 min. and there was a trace of inhibition in a sample of 
urine collected from the 6th to the 14th hour. After a dose of 
100 mg. inhibition was just detectable in the blood at the end 
ofanhour. After repeated 100 mg. doses a trace of inhibition 
was similarly found in the blood one hour after an injection 
(case 3, who had had five initial hourly doses of 200 mg.). The 
best experiments from the point of view of estimating the 
urinary recovery after intravenous injection were those on 
patients No. 3 and 5, whose urine output was accurately 
measured during the course of treatment. In case 3 about 
50% of the total active substance injected was present in the 
urine and 30% was actually recovered in purified form (the 
rest being lost in the re-extraction process). In case 5, in 
which penicillin dissolved in saline was administered con- 
tinuously, 68% of the antibacterial activity reappeared in the 
urine and 54% was recovered for further use. 

For d administration a tube was passed and its 
location in the duodenum confirmed by fluoroscopy. Six- 
teen thousand units (about 400 mg. of the solid material) 
dissolved in 25 c.cm. of water were injected down the tube, 
followed by 60 c.cm. more of water. After this injection the 
blood inhibited bacterial growth for 3 hr. and urinary excretion 
continued for 6 hr. The inhibitory level in the blood was 
steadier and persisted for a longer time than after intravenous 
injection. The dose was twice the maximum so given 
intravenously and it is quite possible that larger doses will 
always be needed for treatment by the intestinal route. 
Nevertheless the indications are that this is a possible way of 

ring penicillin. 

A contrast thus em between the behaviour to- 
wards penicillin of the rabbit on the one hand and of the 
cat and man on the other. After giving 400 units 
intravenously to a rabbit no activity could be detected in 
the blood at the end of half an hour, while in the cat after 
the same dose the blood was active for at least 1} hr. 
Similarly after duodenal introduction, there was no 
activity i in the blood and little in the urine of the rabbit, 
whereas in the cat activity could be detected in the blood 
and there was a considerable excretion in the urine. 
ces more like the cat 

e rabbit. Apparently the rabbit has a more 
effective mechanism for the inactivation of penicillin than 
either of the other two species. 

By whatever route penicillin is administered not all the 
active substance appears in the urine. Where this 
“loss” occurs is not yet clear. Incubation for 3 hr. 
at 37° C. of penicillin with blood and with slices of liver, 


kidney, leen, brain, muscle, lymph-gland, lung and 
intestine from the rabbit caused no detectable destruc- 
tion. Nor was there any diminution of activity after 


incubation with rabbit-bile, though there was perhaps a 
slight fall with cat-bile. It is impossible to say whether 

in any way during its passage ee ee body. 

a high antibacterial titre eee has m used ee for 
injection into ar ar without ill effect. It is of interest 
to note that ma fam tat iene purified but containing 
is freed from by passage through 


THERAPEUTIC TRIAL OF PENICILLIN 
Methods of administration.—To avoid the uncer- 
tainties of intestinal absorption, the first cases were 
treated by penicillin given intravenously. Since it. is 
rapidly eliminated by the kidneys and probably partially - 


4 
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inactivated in the body, it was clear that frequent doses 
would be necessary. At the outset it was felt that 
intermittent administration might give the best diffu- 
sion into the tissues as a result of the repeated tem- 
pose, of the concentration of the drug in the 

lood above the highest level that could be attained by 
continuous administration of the same total quantity. 
To facilitate frequent injections a cannula was tied or a 
needle inserted into a vein and connected to a slow dri 
apparatus (Marriott and Kekwick 1940) which delivered 
a steady flow of 500 c.cm. of 1-05% sodium citrate 
and 0-8% sodium chloride in 24 hr. Each dose of 
penicillin was dissolved in about 2 c.cm. of rr! a 
water, injected into the rubber tubing of the drip 
apparatus and flushed in with a little of the citrate-saline 
solution. This method is admittedly inconvenient owing 
to the well-known difficulties of maintaining an intra- 
venous infusion for - 


General infection of left eye; cornea perforated Jan. -21. 
Eye eviscerated Feb. 3. Blood-transfusion 2 pints Feb. 9. 
Fever intermittent all this time, 98°-101° F. Very ill and 
emaciated; tongue heavily furred. Feb. 11: right eye 
bulging and conjunctival chemosis, orbit incised, pus gave 
Staph. aureus and Strep. pyogenes. 

Feb. 12: all incisions suppurating, in scalp, face, both 
orbits, and ,zight arm. Lungs involved, with purulent 
re containing both the pyogenic cocci. Hb 36% ; 

cells 1,800,000. Blood-culture sterile. Penicillin 200 mg. 
given intravenously; then 100 mg. 3-hourly, intravenous 
except for two intramuscular doses. Slight rigor after first 
dose, otherwise no reactions. Striking improvement after 
total of 800 mg. penicillin in 24 hours. Cessation of scalp- 
discharge, diminution of right-eye suppuration and con- 
junctivitis. Arm discharge seemed less. Blood-tests just 
before injections for penicillin: 7.30 a.m. faint trace ; 11.30 


A.M.none. Feb, 13: 
more than two or |_| 16/17 |18|19/20/ 21/22 121512151617 Io lioln Penicillin 100 mg. 
three days, but it Penicillin | | intravenously 4- 
was thought that for Temperoture. hourly. Feb. 14: 
efficacy of peni- a same. -trans- 
established by this |” | Penicillin 100 mg. 2- 
i e into transfusion 
could then be | VA tube; total 1 g. in 
plored. P Wa 24 hours. Feb. 15: 

In case 5 the |% 1 pint blood trans- 
effect of running in = ro fused and penicillin 
a continuous sup- c 


ply of penicillin 
solution was tried. At first a dilution of 1/1000 in normal 
saline was used, and as this was found to be no more 
harmful to the vein than normal saline alone the concen- 
tration was raised to 1/500. The vein tolerated this 
concentration well. Higher concentrations have not been 
tried. It is probable that this method of intravenous 
medication is the simplest and most useful. a 
Administration by the mouth is complicated by ‘the 
fact that penicillin is rapidly destroyed by acid and 
may however ible to carry the penicillin t 
the stomach by sébion the pH of the gastric contents. 
Experiments with such substances 4s magnesium tri- 
silicate or the recently described aluminium phosphate 
(Fauley et al. 1941) are clearly required. In case 6 a 
strongly antibacterial concentration of the drug was 
maintained in the urine for 7 days by giving it by mouth 
together with sodium bicarbonate. In this case however 
we were aiming at keeping up an antibacterial concen- 
tration only in the urinary tract, and not in the blood. 
The possibility of administration in capsules which will 
pass through the stomach has not been overlooked, but 
some tentative experiments with salol-coated capsules 
were discouraging. Moreover, Cook and LaWall (1936) 
stated that only 10% of such capsules _— through the 
stomach satisfactorily ; we have therefore not thought it 
worth while to entrust a scarce and valuable substance to 
such unreliable -vehicles. Rectal administration was 
tried in one subject, but very little active substance 
was recovered in the urine and it was found 
that feces inactivate penicillin, probably by bacterial 
action. It was thought undesirable to introduce very 
strong solutions of penicillin subcutaneously or intra- 
muscularly owing to uncertainty about the local effects. 
More dilute solutions, for example 1 in 500, which have 
been shown to be innocuous to leucocytes, would involve 
the use of excessive amounts of fluid. In case 1 the 
injection of 100 mg. in 2 c.cm. of water intramuscularly 
caused some tenderness, though this cleared up quickly. 


INTRAVENOUS ADMINISTRATION IN STAPHYLOCOCCAL 
AND STREPTOCOCCAL INFECTIONS 


Case 1.—Policeman, aged 43. Admitted Oct. 12, 1940. 
Suppuration of face, scalp and both orbits, starting from a 
sore at the corner of the mouth a month earlier. Pri 
infection Staph. aureus ; secondary, Strep. pyogenes. Sulpha- 
pyridine 19 g. given from Dec. 12 to 19; no improvement ; 
drug-rash. Jan. 19: incision of multiple abscesses on face 
and sealp. Osteomyelitis of right humeral head, proved by 
X rays, showed on Jan. 31, 1941, after 3 weeks of pain; a 
resulting arm-abscess, incised, gave Staph. aureus pus. 


Fig. 5—Chart and white-cell counts in case 2. 


100 mg. given 3- 
hourly, most of 
which had been recovered from previous urine. Feb. 16: 
much improvement; Hb. 74%. Right eye almost normal. 
Some discharge still from left eye and arm. Shortage of 
penicillin interrupted treatment from noon to 6 p.m.; then 
drip-infusion of sodium chloride and citrate, penicillin 200 mg. 
being injected into drip, then 100 mg. 3-hourly ; no reaction. 
Feb. 17: penicillin supply exhausted. Total administered, 
4-4 g. in 5 days. Patient felt much improved; no fever ; 
appetite much better ; resdlution of infections in face, scal 
and right orbit ; still coughing; sputum contained Strep. 
pyogenes and N. catarrhalis. Left orbit and right humerus still 
suppurating. Blood-urea 30 mg. per 100 c.cm., urine normal. 
Condition stationary for 10 days, then deteriorated, especially 
lungs. March 15: died. Autopsy showed typical picture of 
staphylococcal pyemia with multiple abscesses. 

White counts.—Feb. 12, 20,000 (polymorphs 88%) ; 13th, 
19,000; 14th, 11,200; 15th, 16,800; 18th, 8400; 19th, 
7600 ; 20th, 7600 (polymorphs 84%) ; 25th, 8000; March 5, 
11,000 (polymorphs 88%). . - 

The attempt to treat this forlorn case was chiefly 
valuable in that it showed that penicillin could be given 
over a period of 5 days without significant toxic effect. 
There was a fall in the total white count, but both 

ular and agranular cells were equally affected. Apart 
ae this effect, which has not been seen in subsequent 
cases, and the slight rigor due to a pyrogenic impurity in 
the penicillin, no contra-indications to its use were 
observed. Assessment of its effect was difficult since a 
blood-transfusion was given at the same time, and later 
experience showed that the dose of penicillin employed 
was too small, and the period of administration too short. 
None the less the superficial ~~ responded well, and 
did not relapse after the penicillin was stopped. 


CasE 2.—Boy, aged 15. Admitted Dec. 29, 1940, for 
slipped right femoral epiphysis. Open reduction with in- 
sertion of Smith-Petersen pin Jan. 24, 1941. Severe post- 
operative hemorrhage followed by infection of wound with 
hemolytic streptococcus (group A, type 13) ; positive blood- 
culture. Wound reopened and patient given Proseptasine 
from Jan. 25 to Feb. 3, two courses of 5 g. sulphapyridine 
soluble intravenously in 30 hours on Feb. 7th and 9th, and two 
blood-transfusions, but swinging temperature (99°-103° F.) 
continued (see fig. 5). 

Feb. 22: looked ill, pale and wasted ; 
areas over right hip, di ing sero-pus. Hb. 62%; 
cells 3,000,000 ; white cells 8800 (polymorphs 78%). Blood- 
culture sterile. Blood-urea 32 mg. per 100 c.cm. Urine 
normal. At noon 100 mg. penicillin injected into intravenous 
drip-infusion of citrate-saline ; repeated 2-hourly for 8 hours. 
After interval of 3 hours given another 100 mg. producing 
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slight rigor; then 75 mg. 3- hous: Feb. 24: yawer con- 
dition better, discharge less. By 9 p.m. had received 1°4 g. 
penicillin; dose raised to 100 mg. 3-hourly, using a purer 
penicillin; no reaction. Feb. 27: penicillin stopped; total 
3-4 g. Three blood-examinations just before injections had 
only once shown slight antibacterial activity. Feeling better ; 
local condition unchanged. Blood-urea 29 mg. per 100 c.cm. 
Urine normal. White cells 8300 (polymorphs 74%). 
Feb. 25: blood-transfusion 2 pints. Feb. 26: plaster spica 
applied. After 3-4 weeks of almost normal temperature pin 
removed. Again developed swinging temperature as before 
penicillin treatment. 

Several different samples of penicillin were used in this 
case. The first five doses had been recovered from the 
urine of case 1 and caused no reaction. The next 
samples, which caused some shivers, were “ third frac- 
tion,” and although they had been passed through an 
absorption column again they still contained the pyrogen. 
The later doses were “ second fraction” (our present 
therapeutic -penicillin’’). Here there was a local 
infection by a hemolytic streptococcus which had 
proved resistant to sulphanilamide in large doses and to 
moderate doses of sulphapyridine. Penicillin therapy 
was followed by a great improvement in’the patient’s 
general condition, in spite of the dose. being insufficient 
to maintain a detectable concentration of penicillin con- 
titludusly in the blood. 


Case 3. —Labourer, aged 48, of poor physique. Admitted 
May 2, 1941. Carbuncle 4 in. across over left scapula for 5 
days; now discharging; pus grew pure Staph. aureus. 
History of chronic bronchial and nasal catarrh for 4 months, 
Left axillary adenitis. Hb. 106%; red cells 4,970,000; 
white cells 23,000. Blood-urea 31 mg. per 100 c.cm. Urine 
normal. 

May 3: penicillin 200 mg. hourly for 5 doses by injection 
into intravenous drip as in case 2; then 100 mg. hourly. No 
reaction. Antibacterial activity continuously maintained in 
blood. May 7: carbuncle much improved ; slight tender- 
ness, only slight serous discharge. Dose dropped to 100 mg. 
2-hourly and then 3-hourly. May 10: carbuncle almost 
completely resolved; no axillary adenitis; bronchial and 
nasal catarrh cleared ; 100 mg. penicillin 6-hourly for 4 doses 
and then stopped. May 11: Hb. 90%; red cells 4,970,000 ; 
white cells 15,800. Blood-urea 37 mg. per 100 c.cm. Urine 
normal. Temperature, which had been swinging 97°-101° F. 
now normal and remained so. Local treatment had consisted 
in kaolin poultice for first 48 hours, sodium sulphate dressing 
for next 48 hours and subsequently dry dressing. May 15: 
discharged. Seen as outpatient on May 19 when skin over 
carbuncle almost normal and patient generally well; right 
ulnar neuritis which cleared quickly, possibly from splinting 
arm for several days during infusion. 

White counts.—May 3, 23,000 (polymorphs 87%); 5th, 
16,400; 6th, 15,200; 7th, 7800; 8th, 9200; 9th, 19,200; 
10th, 19,800; llth, 15,800. 

In this case the supply of penicillin was sufficient to 
enable a detectable concentration of penicillin te be 
maintained continuously in the blood for the first 4 days. 
There was no toxic effect from the larger dosage. e 
result was a rapid resolution of the carbuncle without its 
discharging and without scar formation. In addition 
the chronic nasal: and bronchial catarrh were cleared. 
The white count was temporarily depressed on the 4th. 
and 5th days but rose again in spite of the drug being 
continued. 


Case 4.—Boy, aged 4} years. Admitted May 13, 1941. 
.Cavernous-sinus thrombosis from septic spots on left eyelid 
and face following measles 5 weeks before. Had received 
30 g. sulphapyridine in 14 days before admission. Semi- 
comatose, incontinent of urine and feces. Gross cedema both 
eyelids (fig. 6a), especially left, with bilateral proptosis. 
‘Complete bilateral external ophthalmoplegia and 2 dioptres 
of papilledema ; neck rigidity ; bilateral Kernig’s sign and 
extensor plantar responses. Moist sounds both bases. Liver 
edge two finger-breadths below costal margin. Blood-culture 
sterile. Lumbar puncture gave a faintly yellow cloudy fluid 
under high pressure (see table 1). 

May 13: intravenous infusion of citrate saline at 10 c.cm. 
an hour (rate maintained with slight variations for 9 days, 
the site of infusion being changed 4 times). Penicillin injected 
into. infusion ; dose 100 mg. hourly for two doses, 50 
hourly for four doses, then 25 mg. hourly. May 14: pus from 
incision made into. left eyelid and swab from nose grew 


“Staph. aureus. X ray: 


opacity of left antrum, ethmoids 
clear. May 15: blood sample an hour after dose of penicillin 
showed no antibacterial activity ; dose increased to 50 mg. 
hourly. General improvement. May 16: obviously better ; 
swelling of eyelids largely subsided. Blood taken just before 
injection showed trace of antibacterial activity. May 19: 


TABLE IlI—CEREBROSPINAL FLUID OF CASE 4 


Protein | pea cells | White | 
Date Pressure r cells per Culture 
May 13* Raised | 110 vy. few 109 Staph. aureus 
» 14 Normal 100 v. few 372 Staph. aureus 
» 19 Normal 60 vy. few 110 Magh. oxy, and 
» 22 Normal 95 - v. few 45 Sterile 
» 27*| Raised 120 14,600 56 Sterile 
» 28 | Raised 140 21,800 276 Sterile 
» 29 | Raised 95 12,500 920 Sterile 
» 30 Raised 90 840 2120 Sterile 


* Cell-count done after fluid had stood for several hours. 


general and local condition vastly improved (see fig. 6b) ; 
bilateral 6th nerve palsy and extensor plantar responses 
remained. Penicillin reduced to 50 mg. 3-hourly. Small 
corneal ulcer left eye treated with penicillin 1 in 5000, which 
caused no discomfort. May 22: improvement maintained, 
patient talking and playing with toys. Chest clinically 
normal. Slight pyrexia still thought to be due to pyrogen in 
penicillin or to reaction from thromboses in veins used for 
injections (see fig. 7). Penicillin stopped. May 26: progress 
good. Temperature normal. General condition excellent. 
Eye movements returning. X ray of sinuses: only slight 
clouding left antrum ; chest ; patch of consolidation left apex 
and small ring shadow right mid-zone. These thought to be 
embolic signs but general condition so good that no further 
penicillin needed. May 27: 1 a.m. vomited and had general 
convulsions. Lumbar puncture gave uniformly blood-stained 
fluid under high pressure. Became comatose with neck 
rigidity, positive Kernig’ 8 sign and spastic limbs. May 28 : 
temperature began to rise again. May 29: appearance much 
as on admission. Penicillin 2 g. given in next 36 hours, but 
died May 31. 

Autopsy (Dr. A. H. T. Robb-Smith).—Brain showed no 
thrombosis of main venous sinuses; adhesions and old 
hemorrhage in hypophysial region. Considerable old and 
recent hemorrhage in region of pons and cerebellum due to 
rupture of aneurysm on left vertebral artery. Cavernous- 
sinus region and left orbit occupied by cedematous granulation 
tissue; left 
carotid artery 
partially 
occluded by 
thrombus in 
its cavernous 
course and 
completely oc- 
eluded in its 
bony course. 
Both lungs 
showed scat- 
tered abscess 
cavities, larger 
ones being air- 
containing 
cysts lined by 
yellowish 
membrane; 
smaller ones 
containing 
yellowish material not exactly resembling pus. Other organs 
not remarkable. 

Histologically granulation tissue is essentially similar 
whether in lung abscesses, orbital tissues or cavernous regions 
(fig. 8). There is a small central area of necrosis sometimes 
containing a few gram-positive cocci; around this is an 
edematous exudate with lipoid-containing histiocytes ; 
surrounding this is a granulation tissue formed largely of 
histiocytes containing lipoid and blood-pigment, lympho- 
cytes and plasma cells with @ very occasional neutrophil 


Fic. 6—Case 4 : (a) at beginning of treatment ; 
(6) on Lit day of treatment. 
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leucocyte ; this tissue is well vascularised and there is some 
fibroblastic proliferation, greatest in the periphery. In the 
cavernous région some of the veins contain organising throm- 
bus; the left carotid and vertebral arteries show organising 
thrombi which do not appear to be infected, but as there are 
large breaks in the media and elastica of the walls of both these 
vessels it must be presumed that they are the late results of an 
acute arteritis probably of bacterial origin. The other organs 
show no significant change. 

The autopsy showed that the infection in the cavernous 
sinus, orbits and in the lungs had been almost entirel 
overcome, and that healing processes were well aaeainad 
Death was due to the ruptured mycotic aneurysm and 
not to a recrudescence of the infection. Before this 
vascular accident the patient had been restored from a 
moribund condition to a nt convalescence. No 
toxic effects from the penicillin were noticed. 


Case 5.—Boy, aged 14}. Admitted May 6, 1941. Staphylo-— 


coecal septicemia with early osteomyelitis of left femur 
following fall 6 days before. Blood-culture grew Staph. 
aureus. Given sulphathiazole 64 g. between May 7 and 12 
with little benefit. May 17: left hip-joint explored, no 
abscess found, joint contained little sterile fluid with poly- 
morphs in it. May 22: blood and albumin in urine. Embolic 
pustular rash. Extension by skin traction applied to left leg. 
May 30: X rays showed osteitis left femoral neck with 
involvement of joint and destruction of alveolar walls. Dis- 
charge from wound grew Staph. aureus. , 
June 6: still extremely ill, with temperature rising to 
101° F., much pain in left hip and thigh ; urine still contained 
blood and albumin. Hb. 74%; red cells 4,290,000. Blood- 
urea 23 mg. per 100 c.cm. Intravenous infusion of 500 mg. 


—_ 


Fic. 7—Chart and white-cell counts in case 4. 


pene in 540 c.cm. pormal saline started at 45 c.cm. an 
our. Infusion continued for 90 hours during which time 
3-5 g. penicillin given. No reaction. Daily tests showed 
constant bacteriostatic concentration in blood. General 
condition much improved. By June 10 had lost almost all 
pain and tenderness. Cannula transferred to another vein 
and infusion continued at half rate with double strength of 
penicillin (1 g. in 500 c.cm.). On June 11 and 13 sudden rises 
of temperature without apparent cause; traced to use of 
penicillm prepared 2 months previously and containing 
pyrogenic impurity. June 14: cannula transferred to 
another vein and penicillin recovered from boy’s urine used. 
No further rise of temperature. Steady improvement. On 
June 16 continuous administration stopped. Given another 
50 mg. 3-hourly for 12 doses and then 4-hourly for 12 more 
doses. Stopped June 20; total dosage 17-2 g. Urine then 
normal. Blood-urea 29 mg. per 100 c.cm. June 21: Hb. 64%; 
red cells 3,750,000. June 23: radiograms of hip showed no 
extension of destructive process ; boy felt quite well. July 9: 
extension removed. July 11: had been afebrile for 34 weeks. 
No pain in leg. Passive hip movements, flexion 80°. Other 
movements almost full. 

White counts.—June 6, 9400; 8th, 9700; 9th, 11,800; 
10th, 13,800; llth, 11,400; 12th, 7500; 13th, 9400; 14th 
16,400 ; 15th, 10,400; 16th, 8400; 17th, 7600; 18th, 6200 ; 
20th, 11,800; 21st, 12,400. 

This was a case of staphylococcal septicemia, localising 
in the left hip-joint, which had been’ uninfluenced by 
large doses of sulphathiazole in the early stages. When 
penicillin was started the boy was extremely ill, in great 
pain, and had an active nephritis. As in the other cases 
there was a striking improvement in the general condition 


during the period of therapy. All pain in the region of 
the left hip disappeared, the nephritis cleared and his 
temperature fell to normal. At the time of writing it had 
remained normal for 34 weeks and there was 
function in the hip. 


ORAL ADMINISTRATION IN URINARY INFECTION 
CasE 6.—Boy, aged 6 months. Admitted April 8, 1941. Ill 
a fortnight with diarrhea and vomiting, melena and general- 
ised convulsions. Dehydrated, few petechiw in skin, 


Fic. 8—(a) Low-power view (40). Wall of “ abscess cavity ” in 
the lung showing the edema fiuid rich in lipoid-containing his- 
tiocytes, and the wall made up of a vascular granulation tissue in 
which there are large numbers of lipoid-containing histiocytes, 
lymphocytes and plasma-cells and only a few neutrophil leuco- 
cytes. At the extreme right of the section the normal lung 
parenchyma can be seen. 

(6) High-power view (x 180). Granulation tissue from the left 
orbital region showing the characteristics of the cellular reaction, a 
mixture of lipoid-containing histiocytes, lymphocytes and plasma- 
cells, and a moderate fibroblastic proliferation, 

cells 1,560,000 ; white cells 28,000 (atypical lymphocytes 50%, 

many primitive cells). Blood-urea 60 mg. per 100 c.cm. 

Urine -contained albumin and pus; grew Staph. aureus 

and Bact. coli. Sulphapyridine tried but stopped because 

polymorphs fell to 400 pere.mm. After fortnight’s course of 

ammonium mandelate urinary infection remained. June 3: 

urine grew pure Staph. aureus. Hb. 62% ; red cells 3,200,000; 

white cells 5000 (polymorphs 600). Blood-urea 66 mg. per 

100 c.cm. June 5: attempts to pass duodenal tube failed, so 

penicillin given by mouth ; 20 mg. with 2 g. sodium bicarbon- 

ate given hourly for 3 doses and then 3-hourly. No toxic 
signs. Vomited once, which was not unusual. All specimens 
of urine contained strongly bacteriostatic concentration of 
penicillin, June 7: urine contained no pus cells; penicillin 
reduced to 10 mg. 3-hourly. Vomited 2-3 times daily. 

Steady general improvement. June 9: polymorphs up to 

1000 per c.mm.; blood-urea 46 mg. per 100 c.cm. June 

12: penicillin stopped. June 17: blood-urea 39 mg. per 

100 c.cm.; Hb. 70%; white cells 4000 (polymorphs 440). 

June 19: urine sterile though still containing heavy cloud of 

albumin and occasional casts and red cells. General ccn- 

dition continued to improve. June 26: urine still free from 

Staph. aureus. 


This case demonstrates that it is possible to maintain a 
bacteriostatic concentration of penicillin in the urine 
with small doses given by mouth. Although the diag- 
nosis was obscure there was no doubt of the urinary 
infection by Staph. aureus, and the administration of 
penicillin overcame this infection. 

LOCAL APPLICATION TO THE EYE 

In case 4 a 1/5000 solution of penicillin in normal saline 
was applied to a corneal ulcer. It caused no irritation 
and the condition of the eye improved. The local 
application of penicillin in other eye infections was 
therefore tried on patients in the Oxford Eye Hospital. 

Case 7.—Married woman, aged 32. Had a corneal ulcer 
of the left eye 4 months previously, treated successively by 
instillation of Collosal Argentum, boracic lotion and mercuro- 
chrome, and ultraviolet light. In 6 weeks ulcer resolved 
completely; but 3 weeks later similar ulcer developed in right 
eye. Treated on similar lines, for 6 weeks as outpatient and 
then for fortnight as inpatient, but without improvement. 
May 26, 1941 : infiltrating ulcers in inner and upper quadrants 
of limbus, -gross injection of conjunctiva and considerable 
corneal opacity. Swab from eye grew Staph. aureus. 

May 30': treatment with penicillin begun ; 1/5000 solution 
in normal saline dropped into eye hourly by day and 2-hourly 
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by night. After 2 days little progress had been made and ~ 


continuous application considered necessary. Modification of 
Bunyan-Stannard bag (Bunyan 1940) made to fit eye and 
1/5000 solution penicillin run into it. New bag applied each 


day, and remained full for about 8 hours, after which began to © 


leak and needed refilling occasionally. After one day of 
continuous application less injection of conjunctiva and 
patient free from pain for first time. Treatment given for 4 
days; on second day concentration of penicillin raised to 
1/1000 but this caused slight irritation and for last 2 days 
solution of 1/2500 used. By end of fourth day eye greatly 
improved ; ‘conjunctiva only slightly injected and corneal 
opacity almost disa: ; deeper ulcer remained, but con- 
siderably smaller. tment continued with hourly drops 
of 1/2500 penicillin and after one day strength increased to 
1/500 “ therapeutic penicillin,” which caused no discomfort. 
June 9 (8 days after bath had first been applied): ulcer no 
longer stained with fluorescein, but still slight injection. 
Treatment continued with drops of 1/500 penicillin, 2-hourly 
by day, 4-hourly by night, but further improvement slow. 
June 20: patient discharged, ulcer healed, leaving only slight 
—— infiltration of conjunctiva, which had cleared a week 
ter. 

CasE 8.—Girl, aged 19. Burnt her face with cigarette end 

6 weeks before admission ; burn became infected and from 
this a septic rash spread over face. Week before admission 
léft eye became red, swollen and painful. On admission on 
June 9, 1941, many small crusted impetigo-like spots on both 
sides of face. Left conjunctiva inflamed and showed: thick 
mesh of fine vessels ; cornea clear, lids slightly swollen. Eye- 
bath as in case 7 applied and filled with 1/2500 penicillin. 
Next day less injection and eye not painful. After 3 days eye 
almost normal; treatment continued with drops of 1/500 
penicillin 2-hourly by day and 4-hourly by night. June 13: 
eye normal. On and after June 10 ointment consisting of 
1/500 penicillin in hydrated lanoline applied to rash on face 
twice daily. When patient was discharged on June 15 rash 
had healed completely with only slight residual erythema. 

While the treatment of these 2 cases was in progress, 
some 1/2500 — solution was given to 2 outpatients 
who were told to apply drops of the solution hourly by day. 

Case 9.—Man, aged 24. Foreign body in left eye May 28, 
1941; developed acute conjunctivitis treated with boracic 
acid and zinc lotion, collosol argentum, and painting lids with 
silver nitrate. Only slight improvement by June 7, when 
given penicillin drops; in next 2 days rapid improvement, 
with complete relief of pain. Slight residual conjunctival 
infiltration, so treatment continued until June 19, when 
healing complete. 

Case 10.—Woman, aged 20. Developed acute muco- 
purulent conjunctivitis on June 5, 1941; treated for 2 days 
with boracic acid and zinc lotion and by painting lids with 
silver nitrate. Penicillin drops given on June 7, and 5 days 
later the eye was almost normal. 


In these 4 eye cases, 2 of which had proved resistant to 
routine therapeutic measures, penicillin application 
resulted in rapid relief from pain and resolution of the 
inflammation. In none was there any ill effect. 


Discussion 

From experiments in vivo and in vitro much evidence 
has now been assembled that penicillin combines to a 
striking degree two most desirable qualities of a chemo- 
therapeutic agent—low toxicity to tissue cells and 
powerful bacteriostatic action. Its capacity to prevent 
multiplication covers a wide range of bacterial species, 
including some of the most common and destructive 
organisms with which man may be infected, and this- 
bacteriostatic action is in no way interfered with by body 
fluids or pus, and only to a limited extent by very large 
numbers of organisms. 

The crucial test, however, of the efficacy of any chemo- 
therapeutic agent is whether it can favourably influence a 
natural infection. In spite of the difficulties of large- 
scale production in the laboratory, we have collected 
enough material to try penicillin in a few cases. Cases 1, 
2, 4, 5 and 6 had previously been treated with various 
forms of chemotherapy and some also by surgery. They 
were, in fact, patients for whom no further treatment 
likely to be of benefit could be proposed. Case 3 had 
had no previous treatment. In all patients the tempera- 
ture fell and the general and local condition improved. 


Where there was a recrudescence of infection it could in 


each ease be attributed to insufficient administration of 
penicillin. The only toxic effect of any importance so far 
seen was due to a pyrogenic impurity, which could be 
removed ; and it is worth noting that an improvement 
in the spirits and appetite of the patient during treatment 
was remarked on in all the cases. Where local application 
has been tried, it has given pay 6 promising results. 

Methods of administration and dosage have necessarily 
been tentative, but the many points which still need 
investigation await an adequate supply of penicillin. 

Enough evidence, we consider, has now assembled 
to show that penicillin is a new and effective type of 
chemotherapeutic agent, and possesses some properties un- 
known in any antibacterial substance hitherto described. 
Summary 

A description is given of the cultural and other con- 
ditions uired for the effective production of penicillin 
by Penicillium notatum ; and of methods of small-scale 
mass production and assay of material suitable for thera- 

tic use in man. 

Observations on the absorption’ and excretion of the 
drug have been made on the rabbit, the cat and man. 
The material is excreted in high concentration in the 
urine of all three species. There is a high concentration 
in cats’ and less in rabbits’ bile (that of man has not 
yet been investigated). 

Evidence is produced of the low toxicity of the sub- 
stance when applied directly to body tissues. 

No toxic effects attributable to ‘‘ therapeutic peni- 
cillin ’’ injected intravenously have so far been observed 
though crude penicillin products contain a pyrogenic 
substance which can be removed by suitable treatment. 

It is shown that the growth in vitro of many pathogenic 
bacteria is prevented by purified penicillin at a dilution of 
one in a million or more, and that others possess diminish- 
ing degrees of sensitiveness, some being quite resistant. 

Proof is given of the inability of blood, pus and tissue 
derivatives to prevent the action of penicillin. 

Adaptation of Staph. aureus to high concentrations of 
the su ce has been demonstrated, and this has been 
shown not to be due to the development of a penicillin- 
destroying enzyme. 

A compari is made between the antibacterial 
activity of penicillin and the sulphonamides, and reasons 
are adduced why in can be expected to operate 
when the sulphonamides are ineffective. z 

During the course of some therapeutic trials in human 
infections it has proved possible to secure and maintain a 
bacteriostatic concentration of penicillin in the blood 
without causing any toxic symptoms. After intravenous 
administration a large proportion of the active substance 
can be recovered from the urine and used again. 

Pencillin was given intravenousty to five patients with 
staphylococcal and infections and by 
mouth to one baby with a persistent staphylococcal 
urinary infection. It was also applied locally to four 
cases of eye infection. In all these cases a favourable 
therapeutic response was obtained. , 

The work was planned and started by E. Chain and H. W. 
Florey. The chemical and biochemical part of the work was 
carried out in the main by E. Chain and E. P. Abraham. 
N. G. Heatley devised the assay method and developed and 
supervised the production of penicillin. M.A. Jennings and 
H. W. Florey have conducted the biological tests except those 
especially mentioned in the text. A. Ds Gardner has con- 
ducted the bacteriological investigations and made some 
special observations on the gro of the mould. C. M. 
Fletcher (of the Nuffield Department of Medicine) has been in 
charge of the administration to man. The successful conduct 
of the work to its present stage has only been made possible by 
the closest collaboration of all concerned. We wish to thank 
the physicians and surgeons who placed their cases at our 


We wish also to acknowledge the work of the following 
technicians, without whose efforts adequate supplies of 
penicillin could not have been produced: D. Callow, R. 
Callow, E. Cooke, 8. A. Cresswell, G. Glister, C. Inayat, J. Kent, 
M. Lancaster, P. McKegney, E. Vincent. 

We are indebted to the Medical Research Council for a grant 
towards the expenses of large-scale production, and to the 
Rockefeller Foundation for providing for technical assistance 
and expenses. 
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DRY AFTER-TREATMENT OF 
INFECTED HANDS 


Hamiuton F.R.C.S. 
SURGEON TO THE ROYAL NORTHERN HOSPITAL 


To. soak: infected, bende, im heh. bathe 
fomentations “ as hot as can be borne ”’ are meth of 
preoperative and postoperative treatment which are so 
ingrained in the medical and nursing professions that it 
will take time for them to be supplanted. Let us review 
the disadvantages of the ‘‘ wet” method :— 

(a) It is extremely painful. I still remember dreading 
the time coming round for my own fomentations, which 
were applied at two-hourly intervals by a conscientious 
sister who believed in fomentations being really hot. 

(b) General swelling and tenderness of the hand, due 
to the hot applications, mask localised swelling and 
tenderness due to extension of the infected process ; 
consequently the accurate diagnosis of the location of 
pus is often delayed. 

(c) The hot-water treatment produces scalding, which, 
in addition to causing pain, predisposes to superficial 
i tion and even paronychia of uninfected digits.’ 

(d) Sodden, swollen tissues tend to narrow exits 
through which pus can escape. 

TECHNIQUE OF THE DRY METHOD 

_ During the past three or four years I have been increas- 
ingly impressed by the manifold advantages of the dry 
method of treating seriously infected hands. The best 
way of expounding its principles will be to quote the case 
of a surgical staff-nurse with suppurative tenosynovitis 
of the index finger. As I have suffered from suppurative 
tenosynovitis myself, and as this patient was a trained 
observer, it was possible to contrast and compare the 
wet and dry treatments with more than ordinary 
enlightenment. 

I was called.to see the nurse four days after the symptoms 
and signs had begun. She had scratched the back of her 
index finger while doing a dressing ; the facts that the original 
lesion was on the dorsum 
of the finger and that 
the patient could flex the 
finger “without much 
pain had been the cause 
of diagnostic difficulty 
to several observers. 
(How often the all- 
important diagnosis of 
suppurative tenosyno- 
vitis is not made because a patient can flex the finger ; it is far 
more significant if the infected digit cannot be completely 
extended by voluntary effort.) By the time I saw this 
patient she was gravely ill. She had received sulphonamide 
therapy and the usual baths and fomentations, but the tem- 
perature had continued to rise, and the toxic symptoms were 
so great that septicemia was feared. Her temperature was 
104° F. and pulse-rate 140. By palpation with a burnt 
match-stalk the point of maximal tenderness could be defined 
clearly over the flexor surface of the head of the second meta- 
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carpal. Under Evipan anesthesia the tendon sheath and the 
corresponding lumbrical space, both of which were found to 
be distended with pus, were drained, and a wisp of Vaseline 
gauze was tucked into the proximal end of the sheath. A 
piece of Gamgee tissue was wrapped round the forearm, and 
a length of Cramer wire was bandaged firmly to the dorsal 
aspect of the forearm. A suitable piece of Sorbo sponge was 
placed between the Cramer 
wire and the dorsum of the 
hand and fingers, and the 
incised index finger was 
encased in a Viscopaste 
bandage which did not fix 
it to the splint except at 


bandeged lightly 
> a in order to extend 


the arm was elevated by 
suspending the end of the 

r wire from an 
irrigator stand. The 
nurses were instructed 
thatif the patient was com- 
fortable and the tempera- 
ture falling the dressing 
should not be disturbed, 
neither should the position 
of the arm be altered for 
48 hours. On the third 
day “she complained of 
aching in the shoulder ; 
this was eased somewhat 
by adjusting the pillows, but she asked to have the arm lowered. 
This was done, and the dressing was changed and the visco- 
paste bandage reapplied. After about an hour the hand began 
to throb, and the patient was glad to have it elevated again, for 
in the raised position the pain and throbbing vanished, The 
report on the pus was now to hand ; it was a pure growth of 
Staphylococcus aureus. Each day the flexed, uninfected fingers 
were bandaged back a little more to the Cramer wire, until they J 
were extended completely. The patient, whose general condi- 
tion had improved greatly by the ninth day, was encouraged to 
move the fingers frequently under the turn of bandage. 

While this treatment is essentially dry, dryness is not 
a fetish. About the fourth day the vaseline gauze 
is removed and the hand is put into an antiseptic bath 
for five minutes and washed. If there are any sloughs 
the wound is irrigated ; the hand is then dried and the 
splint reapplied. _Whether the vaseline gauze drain is 
replaced or not depends on circumstances ; in this case 
it was removed, and the arm was kept elevated for 20 
days. For 1} hours each day it was lowered, and during 
this period the bandage was undone and the patient 

rformed finger exercises under infrared rays. On the 

lst day she was allowed up. The wound had healed 
and movement of all the uninfected fingers and the 
thumb was perfect. ‘ 

In nearly all the cases in which I have employed dry 
after-treatment for seriously infected hands the infecting 
organism has been a streptococcus. As sulphonamide 
therapy came into general use about the same time that 
I changed from the wet to the dry treatment, it might 
be argued that it was the sulphonamide which was play- 
ing the major part in the improved results. I have no 
wish to detract from the great benefits which have 
accrued from sulphonamide therapy in this branch of 
surgery, but the case reported here demonstrates that, 
with adequate , dry after-treatment and elevation 
are in themselves an advance; I think it unlikely that 
in this instance sulphonamide therapy played any part. 

In my experience, the dry after-treatment has proved 
uniformly satisfactory. T. B. Mouat, whose experience 
is greater than mine, informs me that both he and Sister 
Wray, of Sheffield Royal Infirmary, find that in a small 
percentage of cases progress is unsatisfactory. In such 
cases Sister Wray changes to what are known as “ rota- 
tion ’”’ dressi for about 48 hours. The hand remains 
immobilised, but every 4 hours the following moist 
dressings are applied in turn: eusol, normal strength ; 
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hydrogen peroxide, 10°, ; magnesium sulphate, 5%, ; 
normal saline. Dry treatment is then recommenced. 

1 would still be following the traditional path of baths and 
fomentations in these it not for the stimulus of 
my friends: Mr. Robert Kennon, who exhorted me to stop 
sealding infected hands; Dr. A. Tudor Hart, who asked me 
to try elevation ; and Mr. T. B. Mouat,? who allowed me to 


draw on his great experience and knowledge of the literature. 


cases were 


PLASMA UTILISATION IN SERUM 
PROCESSING 
L. E. R. Ph.D. Camb. 


BALFOUR UNIVERSITY OF 


PICKEN, 


LATELY STUDENT IN THE 


CAMBRIDGE 
(Regional Blood-Transfusion Laboratory, Cambridge) 

IN transfusion laboratories where serum is filtered, and 
in regions where citrated rather than defibrinated blood * 
is used for whole-blood transfusions, the relatively small 
volume of citrated plasma accruing from the blood bank, 
if not wasted, has either to be stored unfiltered or filtered 
separately. This note describes a simple method by 
which plasma from ** time-expired "’ citrated blood can 
be processed with serum, thus avoiding waste and saving 
time and labour in the filtration process. 

The method is based on the fact that fresh serum clots 
citrated plasma, and consists essentially in the conversion 
of plasma into serum by means of a‘ natural ’’ coagulant 

serum itself. Into the types of clot formed and the 


time relations of their formation over the whole range of 


mixtures of serum and plasma studied it is not proposed 
to enter here. Of practical importance was the observa- 
tion that the fibrin gel formed in mixtures of serum and 
plasma in certain proportions, while exhibiting but slight 
spontaneous contraction at room temperature, can be 
reduced to a compact fibrillar mass by shaking vigorously 
for a few minutes. This is possible even in gels which 
have remained undisturbed for several months. 

In fixing the proportion of serum to plasma to be 
uiopted for routine plasma utilisation, the end sought 
has been the conversion of fibrinogen into fibrin as 
completely and rapidly as possible by the addition of the 
smallest possible volume of serum. It has been found 
that the fibrinogen of relatively fresh plasma—that is, 
plasma separated from citrated whole blood (120 c.cm. 
of 2-5%, sodium citrate to 420 c.cm. of blood) from 7 to 
10 days old—can be couverted into fibrin by mixing one 
part of plasma with five parts of serum. If 80 oz. 
screw-capped Winchesters are used, convenient volumes 
are 1500 ¢c.cm. serum and 300 ¢c.cm. plasma. With a 
larger total volume and hence a smaller air-space the 
mechanical disturbance produced by shaking is inade- 
quate for good contraction of the gel. The serum used 
is separated from clotted blood in the manner described 
by Harrison and myself * and is not more than 6 days 
old from the time of bleeding. Its clotting powers 
diminish slowly with age and are appreciably reduced by 
filtration. The fluids are withdrawn from their respec- 
tive pooling bottles (recently taken from the refrigerator 
at a temperature of 2—4° C.) and mixed, under strictly 
aseptic conditions. The mixture is allowed to stand for 
24 hours at room temperature, or may be warmed to 
37° C. and kept at this temperature for 2 hours. Each 
Winchester is then shaken vigorously for 1 or 2 minutes 
and returned to the refrigerator for a day or so. Before 
filtration the greater part of the fluid is strained, without 
further manipulation, through a funnel lined with several 
thicknesses of gauze to remove small clots. Any large 
fragments of the gel passing into the funnel can be 
induced to contract by stirring with a glass red. If 
now the Winchester is shaken briskly the remainder of 
the gel contracts still further, and the rest of the serum 
can be strained off. The serum is now ready for filtra- 
tion. On 1800 c.cm. of the mixture the loss entailed by 
this method of plasma utilisation is 5-10 c.em. 

Provided the volume of plasma from time-expired 
citrated blood in hand does not exceed a fifth of the 
volume of serum to be separated, it can be clotted in the 
way described here and processed as serum. This does 
. Surgery of Modern Warfare, Edinburgh. 
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not involve any delay in processing, since it is unneces- 
sary to wait for all the corpuscles to settle before using 
the serum to clot plasma. The few corpuscles remaining 
in suspension after the separated serum has stood for 3 
days at 2—4° C. are removed in the contracting fibrin 
network. 

If it is not essential that fibrinogen should be rapidly 
converted into fibrin, a much smaller proportion of 
serum may be used. Thus at room temperature the 
fibrinogen of samples of plasma mixed with a fifth of their 
volume of serum is completely converted into fibrin in 
3 months. At the end of this period, provided the mix- 
ture is sterile, it can be filtered and stored as dilute serum. 

The times and quantities given here have been worked 
out for serum separated in one particular way.‘ Since 
such factors as degree of hemolysis® and age influence 
the clotting powers of serum, it will be necessary to 
determine by experiment what proportion of serum to 
plasma to adopt under any given set of working con- 
ditions. In assessing the completeness of fibrin precipita- 
tion in the mixture, it is important to note that a concen- 
tration of fibrinogen too small to be detected by heating 
at 56° C. may in time give rise to a precipitate of fibrin. 
The filtered product is stored at room temperature for 
a month before issue. If a precipitate does not form 
within a month of the date of filtration, the bottles can 
safely be issued. Ifa precipitate should form, the bottles 
affected are allowed to stand for a further week or so 
until precipitation has ceased, and are then refiltered. 


Reviews of Books 


Science and Seizures 
New Light on Epilepsy and Migraine. By Wtttiam G, 
Lennox, M.D., Se.D., assistant professor of neurology, 
Harvard University; visiting neurologist, Boston City 
Hospital. London: Harper and Brothers. $2. Pp. 258. 
In this simple little book Dr. Lennox has set out the 
modern conception of the convulsive states, in the 
broadest sense, for the benefit of the intelligent and 
interested layman. The book is far too elementary for 
the well-informed practitioner, who would have to pick 
his way through many popular similes and naively 
expressed generalisations to reach a synopsis of recent 
knowledge or rational treatment. It has been written 
for the public who have a personal or philanthropic 
interest in epilepsy and migraine, in an attempt to throw 
aside the veils of superstition and ignorance which shut 
off epilepsy from other equally respectable organic 
diseases. This public is less dynamic in England than 
in the United States where they have formed themselves 
into a ‘“*‘ Laymen’s League against Epilepsy,’’ which is 
largely responsible for the present publication. Dr. 
Lennox has done well to express his vast knowledge of 
epilepsy, much of it gained by his own research, in 
such simple and short chapters. That he has perhaps 
over-emphasised the electroencephalographic aspect of 
epilepsy is shown by the bibliography. Despite this, 
many practitioners will be glad to know that such a 
simple exposition is available for their epileptic patients 
or families. 
Textbook of Clinical Pathology 
(2nd ed.) By Roy R. Kracker and Francis P. PARKER, 
Emory University, Georgia. London: Bailliére Tindall 


and Cox. Pp. 780. 33s. 
Tuts edition has been thoroughly revised by its 
fourteen contributors and includes a chapter on the 


determination of vitamins and hormones ; methods for 
estimating amylase in blood, and sulphanilamide, sulpha- 
pyridine and sulphathiazole in blood and _ urine; 
absorption tests for infective mononucleosis ; vitamin K, 
with determination of prothrombin, in blood; and a 
chapter on the diagnosis of venereal lesions. The 
authors explain in the preface that the book is designed 
primarily “ for accurate and comprehensive teaching of 
this important subject to students of medicine, and the 
interpretation of laboratory findings for the practitioner 
of medicine.”’ A wide field is covered, including hwmato- 
logy, biochemistry, immunology and bacteriology. The 
reader will find the descriptions of methods detailed and 
the photographs and diagrams useful. 

5. Crosbie, A. 


and Scarborough, H. Brit. med. J. 1941, 1, 268. 
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to normalise blood-clotting time 


in neo-natal haemorrhage and obstiu:tive jaundice 


The tendency to haemorrhage in obstructive 
is due to lon blood-cl ating 


level aaa be ow normal. "Re ‘cent Inv estigation 
makes it clear that a similar deficiency occurs 
im neo-natal haemorrhage. In the treatment of 
such conditions, Kapilon vitamin K analogues 
are specific. When rapid effects 


be observed within 3-6 hours, the prothrombin 
level being raised irom 10 or 20 per cent to 
as much as 100 per cent. 

For neo-natal haemorrhage, when there is no 
interference with fat-absorption, many prac- 
titioners will prefer to give Kapilon orally. 
For prophylaxis, the tablets may be given to 


(e.g. obstructive jaundice), Kapilon 
should be injected. The effects can 


‘KAPILON' AMPOULES 


“KAPILON’ TABLETS 


the mother, ante-partum. Kapilon 


are essential, and when there is PRODUCT OF THE liquid is most suitable for the infant, 
restricted power of fat-absorption GLAXO LABORATORIES to be given either prophylactically 


or curatively. In neither case is it 
necessary to give bile salts, 


‘KAPILON’ LIQUID 


Each 1 cc. ampoule contains 5 mg. of Sugar -coated. Each containing 10 Each ce containing 10 me. of 

2-methyl-1:4-naphthoquinone in sterile meg. of 2-methyl-\: 4-naphthohydro- 2-methyl -1 : 4 -naphthohydroquinone 

alcoholized arachis oil. Boxes of guinone diacetaie. Bottles of 25, 3/9. diaceta‘e in arachis oil. 4 oz. phials 

6 x 1 cc. ampoules, 7/6, plus tax 11d. 100, 10/6. Tax free (with im. dropper) 3)- Tax free 
Prices subject to usual professional discount. 


GLAXO LABORATORIES LTD., GREENFORD, BYRon 3434 


Easing the burden of life-long treatment 
for Pernicious Anaemia 


Examen Liver Extract provides the physician with the means 
not only of quickly restoring the patient's normal blood picture, but 
of securing the most effective maintenance treatment with the minimum of discom- 
fort and expense to the patient. Each 2 cc. of Examen is derived from 
100 gm. of fresh liver. Such concentration of the erythrocyte 
maturing factor maintains normal heemopoiesis 
with small, widely spaced doses, e.g. 2 cc. every 
3 to 5 weeks. The exceptional purity of Examen 
and its freedom from protein render injection pain- 
less and ensure absence of undesirable reactions. 


The graph (an example of an actual case) indicates how Examer. 
gives the required reticulocyte response, followed by a rapid 
regeneration of red blood corpuscles and the restoration of 


the heemoglobin level. 
popuct OF 
RIES 


EXAME 


LIVER EXTRACT 


Ampoules in boxes of 3x 2c, 6x20. Phials 12 
GLAXO LABORATORIES LIMITED, GREENFORD, 3434 
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A—Ret.—Reticulocytes (per cent, R.B.C.) 
B—R.B.C.—Red blood corpuscles (millions per cmm.) 
C— Hb.— Haemoglobin (per cent) 
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ANAHAEMIN  B.D.H. 


The value of Anahemin B.D.H. in the treatment of pernicious anemia is now 
established. It has been confirmed by observation of many thousands of 
cases treated both in private and in hospital practice. In this condition 
the injection of Anahemin B.D.H. is generally regarded as being the most 
economic method of producing a normal blood picture, the product being 
active in minimal dosage at wide intervals. 

Anahemin B.D.H. has been shown also to play an important réle as an 
adjuvant to iron in the treatment of certain microcytic anezmias. Itis 
recommended particularly in severe anemia due to hemorrhage, either acute or 
chronic. In this condition ‘. . . four weekly doses of an active liver preparation 
such as Anahemin 2 c.c. are advisable to stimulate red cell formation’ (Med. 
Press & Circ., July 3rd, 1940, p. 4). 


Sample on request 
THE BRITISH DRUG HOUSES LTD. LONDON N.1 


Telephone: Clerkenwell 3000 Telegrams: Tetradome Telex London 


BRIEF HISTORY of CHLORINE GERMICIDES 


CONTINUED 


In our announcement in THE LANCET issue for 26th July, 
Azochloramid was presented as an antiseptic superior to any of 
the hypochlorites, for it has been shown that Azochloramid does 
not oxidise and chlorinate organic matter indiscriminat: ly. 


The basic property of Azochloramid is the extremely si »w rate 
at which it liberates chlorine. It has repeatedly demonstrated 
its positive bactericidal action on the various organisms 
encountered in infected wounds, such power being unimpaired 
by the presence of organic matter. 


The relatively slow rate at which chlorine is liberated from 
Azochloramid solutions also explains its property of being Specimen kept in Azochloramid Specimen kept in ]Dakin's 
non-irritating to unprotected skin, graphically illustrated by solution solution 

the following experiment. Specimens of human skin and 
subcutaneous tissue were placed in containers filled with 
Azochloramid and Carrel-Dakin solution, the solutions being 
changed daily. Photographs taken after forty-two days showed 
that while in Dakin’s solution the subcutaneous tissue became 
soft, lost its pigment and appeared amorphous, the specimen 
in Azochloramid retained its normal appearance and showed no 
distinction from a control section kept in Formalin. 


The specimens were then sectioned and photomicrographed. 
There was no evidence of destructive action in the specimen 
kept in Azochloramid. The specimen kept in Dakin’s solution 
showed destruction of stratified epithelium, only core of hair 
follicle visible and subcutaneous fat, amorphous in appearance. 


AZOCHLORAMID 


(TRADE MARK) BRAND 


N-N’-DICHLOROAZODICARBONAMIDINE Photomicrograph of skin specimen Photomicrograph of skin specimen 
kept in Azochloramid solution ‘kept in Dakin’s solution 
WALLACE & TIERNAN LTD. e POWER ROAD, LONDON, W464 e@ (ovis) 


24 


(( 
( 
( | 
) 
( 
( 
) 

| 


THE LANCET] 


THE LANCET 


LONDON: SATURDAY, AUGUST 16, 1941 


CARE FOR HOME GUARD CASUALTIES 

Tue collection, evacuation and hospital treatment 
of Home Guard casualties is the duty of the local 
A.R.P. authorities and of the hospitals of the Emer- 
gency Medical Service. They owe a similar duty 
towards civilian casualties, but whereas A.R.P. 
ambulances will proceed right up to the spots at which 
civilians have been injured, and will send out firSt-aid 
parties to collect those outside the reach of ambu- 
lances, they are not allowed to extend these particular 
facilities to Home Guard casualties. Their ambulances 
and first-aid parties are forbidden to go further forward 
than casualty collecting posts which must be estab- 
lished by the Home Guard, and to which the Home 
Guard must carry their own casualties. They must 
also be responsible for the care of these casualties 
until they are actually placed in ambulances. These 
arrangements have made it necessary for Home 
Guard medical authorities to consider how long the 
arrival of ambulances may be delayed. The air 
attack on Crete went on for several days and pre- 
sumably—though there is no precise information— 
any urban hospitals there were out of action long 
before active invasion ceased. One of the chief aims 
of parachute troops, or of other invaders from the air, 
is to obtain motor transport, and the ambulance 
offers ideal camouflage for an enemy. A further 
difficulty to be anticipated is the breakdown, partial 
or complete, of telephone services. To get a wounded 
Home Guard removed by ambulance at least three 
telephone calls must be made: from the place of 
wounding to the local control office ; thence to the 
hospital to see what wounded can be accepted ; and 
from the hospital to the ambulance centre with 
instructions for the journey. In some circumstances 
ambulances might not be available for days rather 
than hours. Some are prepared to write off the 
resulting death-roll and suffering as one of the 
incidental risks of war which cannot be avoided, but 
medical officers cannot accept this view as long as it 
is within their power to plan the care of H.G. casualties 
and incidentally of civilian wounded, who could 
hardly be excluded from H.G. posts when no other 
help was available. 

It is impossible to set up complicated posts like the 
first-aid posts of local authorities, but, as Dr. GoRDON 
Warp has shown,' it is possible to arrange, on a 
voluntary basis, for protection from the weather ; 
warmth ; rest on beds, palliasses or cushions ; simple 
cooking (soups and hot drinks) ; and such skilled care 
as may be possible (in many cases a doctor will be 
available, in others a trained nurse or V.A.D., in 
others simple home nursing). The Government 
provides for each post 52 pad and bandage dressings, 
2 small! tubes of tannic-acid jelly, 2 triangular band- 
ages, and a set of splints of which the longest measures 
174 in. This supply is intended only for the most 
elementary first-aid treatment and was not intended 
for use during a period when ambulance traffic might 
be indefinitely suspended. There are other sources 


1. Lancet, May 31, 1941, p. 703. 
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from which further supplies may be obtained—from 
doctors’ surgeries, chemists’ shops and private houses, 
where the supplies are much larger than is generally 
appreciated ; and from the Red Cross societies. From 
these each county could equip enough casualty 
collecting posts for its needs. Mr. A. L. ABEL tells us 
on another page that in his area the difficulty has been 
completely overcome through the generosity of the 
Canadian Red Cross, but in general the H.G. medical 
officer can only tap these supplies if he first collects 
funds, and this is a duty which may well fall to his lot. 
Supplies are also being held in reserve by military 
and E.M.S. hospitals, and a portion of this stock might 
be dispersed among casualty collecting posts, where it 
would be ready for an immediate emergency, rather 
than concentrated in vulnerable centres. Official 
authority would have to be given by the Minister of 
Health before this could be done. 

The number of posts to be established must be 
decided. The officially recognised plan is to site 
such posts within reasonable distance of strong 
points which may be held by the Home Guard. The 
difficulty is that such posts are necessarily static 
and cannot be moved about if a Home Guard unit 
proceeds from one position to another. The alterna- 
tive is to dot the posts about the country or town in 
such a way that wherever a Home Guard may be 
wounded he will find assistance within the distance 
it is practicable to convey him by stretcher. To carry 
a man on a stretcher as much as a mile is a serious 
task but it is scarcely possible to fix up the posts 
closer than this. Even if every sort of hospital and 
civilian aid-post is counted as an already established 
casualty collecting post, many more will have to be 
set up before such a network is established‘ but the task 
has already been accomplished in at least one county. 


PENICILLIN IN ACTION 

SINCE it was first described by FLEMING in 1929, 
penicillin, an active principle of the mould Penicillium 
notatum, has been used in some bacteriological labora- 
tories for the isolation of Pfeiffer’s bacillus and 
Bacillus pertussis because of its rather selective 
bacteriostatic action on gram-positive organisms. 
Last year a stable product, obtainable in liquid or 
powder form, was shown by a team of workers? in 
the department of pathology at Oxford to have high 
claims as a chemotherapeutic agent if only it could 
be produced in quantity. The Oxford workers have 
now shown that large-scale production and purification 
is a practical possibility. By a fine piece of concerted 
work they have prepared a substance which seems to 
have unique properties even in an age which will go 
down in history as the second chemotherapeutic era, 
although neither in their first nor present report is there 
any clue to the chemical formula of penicillin. 

The optimum conditions—temperature, gaseous 
environment, pH, substrate, adjuvant and inhibitory 
factors—for a good yield of penicillin were first deter- 
mined. Once the surface felt of the mould was well 
formed over a shallow layer of fluid medium, several 
batches of penicillin could be prepared by withdrawing 
the underlying fluid and adding fresh medium, but 
strict sterility was essential because penicillin is 
destroyed by certain bacteria. It is also destroyed 
1. Chain, E., Florey, H. W., Gardner, A. D., Heatley, N. G., 


Jennings, M. A., Orr-Ewing, J. and Sanders, A. G. Lancet, 
1940, 2, 226. 
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by exposure to highly acid or alkaline reactions, and 
oceasionally, for no obvious reason, little or no 
penicillin was obtained from a particular batch. 
From the crude penicillin-containing fluid, the active 
principle was extracted in an organic solvent—amyl 
acetate was used—from which the penicillin was re- 
extracted by shaking with phosphate-buffer or water 
at a pH of 6-7. Evidence of the presence of a pyro- 
venic substance at this stage meant treatment with 
charcoal, re-extraction with ether, absorption by 
alumina, and further extractions until an aqueous 
solution—the non-pyrogenic or therapeutic penicillin 
was obtained as a deep reddish-orange fluid. This 
substance, saturated with ether, is stable, and can be 
stored as such in the refrigerator, or dried and left in 
the desiccator since the powder is hygroscopic. For 
dispensing, the ether-containing solution would be 
used after removal of the ether by suction. The whole 
process is complicated and would have to be carried 
out with great care, but large-scale production should 
be well within the compass of a biological institute 
engaged in the preparation of bacterial toxins and 
antisera. About 100 litres of medium are required 
to produce | g. of therapeutic penicillin, which repre- 
sents about a third of the total substance in the crude 
liquid. Obviously penicillin cannot yet be easily pro- 
duced on a large scale like the sulphonamides, or at a 
cost which would allow it to be freely used, even 
though,the dosage for generalised infections is no more 
than 1 g. per day. As with other biological products, 
a stable standard and a reliable method of assay are 
required ; the Oxford workers’ method is to test the bac- 
teriostatic activity of penicillin by adding the fluid to 
an open cylindrical tube set in a plate of agar-medium 
seeded with Staphylococcus aureus, and measure the 
diameter of the inhibitory zone after incubation. This 
technique is also used for determining the presence of 
penicillin in the blood or urine of treated patients. 
In-vitro tests of the bacteriostatic activity of penicil- 
lin on a wide variety of bacterial pathogens brought 
out two remarkable features—(1) its selective action 
on certain gram-positive organisms, so that the 
amazingly low concentration of | in 1-2 million could 
prevent growth of the staphylococcus, Streptococcus 
pyogenes, and the anthrax and Welch bacilli ; and (2) 
the lack of any interference with its bacteriostatic 
action by pus, serum or protein autolysates. In this 
latter property penicillin has a great advantage over 
sulphonamides, as it also has power to inhibit the growth 
of relatively large inocula of organisms in any nutrient 
medium. Thus, peniciilin should act beneficially in 
heavily infected wounds and where there is much 
purulent discharge. Because it is bacteriostatic and 
not bactericidal—thus resembling the sulphonamides 
but differing from gramacidin—penicillin requires the 
active help of phagocytic cells in dealing with an infec- 
tive process. It was therefore essential to find out if 
it had any toxic effect on leucocytes or other tissue 
cells. Tests carried out with great thoroughness 
showed that penicillin was devoid of toxic action on 
living cells and delicate tissues in concentrations of 
1 in 500-1000, which is considerably greater than the 
effective therapeutic strength. Here again penicillin 
proved superior to the sulphonamides and to pro- 
flavine, which is probably the least toxic of the useful 
antiseptics. For therapeutic use in systemic infections 
an immediate difficulty was the susceptibility of 
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penicillin to acid, so that administration by mouth 
seemed to be ruled out if a high concentration in the 
tissues was desired. Absorption from the intestine of 
the cat and of man (given by stomach-tube) was 
moderately good, and means of avoiding destruction 
of the active principle by gastric juice can no doubt 
be devised. In one of the Oxford cases a bactericidal 
concentration was in fact maintained in a child’s urine 
by giving the penicillin by mouth with sodium 
bicarbonate. Given intravenously to man, an injection 
of 200 mg. produced no obvious toxic effect ; blood- 
samples still had slight bacteriostatic action after 
2 hours and urinary excretion continued for at least 
6 homrs. Half or more of the total dosage given to 
two patients was excreted in the urine and part of the 
substance was recovered for future use. 

Unless chemical synthesis becomes possible, the 
difficulties and cost of production of penicillin will 
probably limit supplies. If so its use should be largely 
confined to infections not likely to benefit from sul- 
phonamide therapy. Chief among these are infections 
with local thrombus-formation and metastatic lesions, 
such as acute and subacute staphylococcal pyemia, 
bacterial endocarditis and the septic thrombo- 
phlebitis produced by anaerobic streptococci and 
Bacterium necrophorum. ‘The efficiency of a chemo- 
therapeutic agent in these infections depends not only 
on its potency against the infecting organism but also 
on its diffusibility into infected and dead tissue. 
Experiments to test this property should be carried 
out with penicillin as HawkinG? has recently done 
with the sulphonamides ; meanwhile the post-mortem 
findings in a case of staphylococcal pyemia with 
cavernous-sinus thrombosis suggest that penicillin 
has this power of diffusion. A substance that can 
produce so remarkable an amelioration of symptoms in 
three classical cases of acute staphylococcal pyemia 
must be ranked high among chemotherapeutic drugs, 
for despite the claims on behalf of sulphathiazole, 
staphylococcal antitoxin and bacteriophage, there is 
as yet no sovereign remedy for generalised staphylo- 
coceal infection. The excretion of penicillin in cat's 
bile may be an indication for trying its effects in 
typhoid fever and typhoid carriers. In their pre- 
liminary report, the Oxford workers described the 
benefit obtained in animals infected with staphylo- 
coccus, streptococcus and Clostridium  septique ; 
it seems a promising step to extend this part 
of the investigation to animal infections which simu- 
late the sulphonamide-refractory infections of man. 


THE THREAT OF TUBERCULOSIS 

EXPERIENCE shows that war-time conditions favour 
an increase in the incidence of tuberculosis. D'Arcy 
Hart's figures demonstrated such a rise during the 
period 1914-18, and it has recently been elicited in 
reply to Parliamentary questions that already the 
trend of tuberculosis incidence has again turned 
upwards. Doubtless many factors contribute to 
increased tuberculosis prevalence in time of war, and 
it may be that some of the responsible factors are 
unavoidable. It is not easy to influence the strains 
that necessarily emerge from the complex tissue of 
war environment, and it becomes increasingly 
important on that account to control so far as possible 
the factor of infectivity. There is still a considerable 


2, Hawking, F. Jbid, 1941, 1, 736. 
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body of opinion in this country to the effect that in the 
long run it would prove to be a major economy to 
subject all Army recruits to miniature radiography, 
with a view to keeping sufferers from tuberculosis out of 
the Army. It may be that Lord HorpER’s committee 
was right in deciding that mass radiography is at 
present impossible for the Army, though some records 
of rapidly developing invalidity among soldiers give 
cause for anxiety on that score. There can be no 
doubt whatever that in these times of increasing 
tuberculosis prevalence and risk it is essential to make 
immediately available for known cases such measures 
as have been proved to be of value in influepeing 
favourably the clinical course of the disease and in 
controlling its infectigity. There are not available 
throughout the country sufficient beds for the treat- 
ment of cases of tuberculosis that urgently require 
sanatorium care. Some of these beds were diverted 
in the early stages of the war to casualty reception 
(though this state of affairs has now been largely 
rectified), but surely there can be no excuse in these 
days for leaving infective cases under bad home condi- 
tions, where spread is almost inevitable and where 
there is no prospect of securing for the patient that 
specialised care which is so important from every 
point of view. Difficulty has been experienced in 
securing sanatorium treatment for patients boarded 
out of the Army. Too often these patients have to be 
allowed to return to their homes in an infective 
condition, sometimes after many weeks of waiting 
have failed to secure for them the necessary sanatorium 
accommodation. With the improved results obtain- 
able from modern methods of treatment the need for 
sanatorium provision for these cases is greater than 
ever: such treatment is, indeed, an absolute necessity 
if one very obvious method of influencing the incidence 
of tuberculosis in time of war is not to be neglected. 


CANCER AND ULTRAVIOLET LIGHT 

DurRinG the past twenty years two lines of work 
have chiefly engaged the attention of those interested 
in experimental cancer research. On the one hand 
the production of cancer by means of pure chemicals 
has shown that neoplasms may be produced by 
substances closely related to and in some cases 
identical with compounds formed by the bodily 
metabolism. On the other hand certain viruses have 
been found to be closely related to the genesis of 
malignant tumours. Less attention has been given 
to physical means of producing cancer, although in 
addition to radium and X rays it is now known that 
ultraviolet light is carcinogenic. Ever since Unna' 
described, under the name of Seemanshaut, certain 
precancerous changes in the skin of sailors, it has been 
realised that wherever, as in Australia, the sov.thern 
United States or the Argentine, people of Evropean 
extraction live in a semitropical environment an 
excessive amount of cancer of the skin of the face 
and hands results. The incidence in such countries 
is always greatest among farmers and others who are 
most exposed to the weather, while the minimum 
time of exposure necessary to ensure the development 
of cancer is in the neighbourhood of fifteen years. 

Nothing was known of the exact cause of this high 
susceptibility to skin cancer except that it was due to 
exposure to wind and weather. In 1928, however, 
Findlay® * showed that exposure of mice to a mercury- 
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vapour lamp was capable of producing cancer on the 
backs and ears of the mice, the effects not being due 
to the heat but to the light emitted by the lamp. 
Subsequently Findlay* produced skin papillomata in 
the rat, the time necessary for the appearance of the 
tumours being longer than in the mice. These 
results were confirmed both in rats’ and mice.* Later 
Huldschinsky’ produced sarcoma in the corneas of 
rats by prolonged exposure to ultraviolet light, while 
Roffo* found that exposure of rats to direct sunlight 
also caused carcinomata and sarcomata. These 
results were also confirmed. More recent experi- 
ments have revealed the part of the spectrum which 
is actively carcinogenic. Roffo'® concluded that the 
active portion lay between 2900 and 3500A, although 
his experiments did not exclude wave-lengths below 
2900A. More definite results have been obtained by 
Rusch, Kline and Baumann," who found that 
carcinogenic action lay in the wave-lengths between 
2900 and 3341A; wave-lengths of 2537 and 3341A and 
above were non-carcinogenic. , The carcinogenic 
wave-lengths thus coincide in part with those most 
potent in the production of erythema, although 
2537A causes erythema without inducing tumours. 
Little radiant energy is needed to initiate the changes 
which culminate in tumour formation, 63 to 84 x 10’ 
ergs per sq. cm. of effective “ mid-ultraviolet ” 
radiation being adequate when given over a period of 
three months. The effect of certain conditions on the 
rapidity of development of ultraviolet light cancer 
has also been studied. Findlay* found that cancer 
development in tarred mice was accelerated by 
coincident exposure to ultraviolet light, Biingeler™ 
reporting a similar effect due to sunlight. 
Kohn-Speyer,” it is true, failed to find any synergic 
action between tar painting and exposure to ultra- 
violet light, but since she failed to produce tumours 
with ultraviolet light alone her experimental condi- 
tions were unsatisfactory. Taussig, Cooper and 
Seebig,'* however, found that ultraviolet light did not 
stimulate cancer production in mice painted with 
benzpyrene, an effect which Doniach and Mottram"® 
regard as probably due to the extensive dermatitis 
set up by the combined action of benzpyrene painting 
and ultraviolet light. Rusch and his colleagues'® 
likewise found that 1:2:5:6:dibenzanthracene added to 
ultraviolet light did not accelerate cancer production ; 
on the other hand local applications of mineral oil did 
cause an acceleration of ultraviolet light carcino- 
genesis ; cotton-seed oil, olive oil and wheat-germ oil 
caused slight acceleration, while linseed oil retarded 
development. Cholesterol in oil caused much acceler- 
ation when locally applied but when fed to mice 
exposed to ultraviolet light both Wahlgren’? and 
Baumann and Rusch'* found no acceleration of 
carcinogenesis though a high fat diet increased the 
rate of production of tumours. These results are 
interesting in view of the theories which Roffo” has 
put forward in a long series of papers. He believes 
that when skin is exposed to light the cholesterol 
content of the skin is increased and that cholesterol, 
or some derivative of it induced by exposure to 
ultraviolet light, is responsible for the production of 
carcinomata. So far as the increased cholesterol 
content of skin exposed to ultraviolet light is con- 
cerned, experiments show that it is true of the rat 
but not of the mouse or guineapig. In view of the 
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known carcinogenic action of certain sterols further 
work is required to determine whether carcinogenic 
substances are produced by the action of ultraviolet 
light on naturally occurring sterols. Certain other 
experimental lines of investigation are also suggested 
by the cancer-producing action of ultraviolet light. 
Ultraviolet light, together with X rays and radium, 
both of which are carcinogenic, is one of the most 
commonly used methods of inducing mutations in the 
chromosomes of the germ cells. Recently Mackenzie 
and Muller® have shown that the wave-lengths 
producing such mutations in drosophila lie between 
3000 and 3200A and do not appear to injure the 
chromosomes. Does ultraviolet light function in 
a similar manner in inducing skin cancer or is 
it necessary to confine the term mutation to 
hereditary changes confined to the chromosomes ? 
In viruses such as those of tobacco mosaic, yellow 
fever and the rabbit fibroma hereditary variations in 
every way analogous to true mutations have been 
described, although at the level of organisation of the 
viruses chromosomes are unknown (cf. Findlay”). 
In the case of the tobacco mosaic virus, Stanley * 
has shown that different strains of the virus protein 
differ in their chemical properties, while Knight and 
Stanley * have recently obtained definite information 
concerning some of the structural differences that 
exist between variant strains of the tobacco mosaic 
virus. Itis therefore not too much to hope that before 
long it will be possible to produce a true mutation by 
chemical manipulation of the tobacco mosaic virus 
molecule. Finally, ultraviolet light cancer suggests a 
third possibility. Is the action of ultraviolet light 
on the skin merely one of bringing to light and 
localising an indigenous’ virus? Lambeau,™ for 
instance, has shown that a latent zoster virus may be 
activated and localised by treatment with ultraviolet 
light. Suggestive evidence of an “ indigenous ” 
cancer virus has lately been brought forward by 
Bittner® who has found that a “ factor” present in 
spontaneous mouse cancer, as well as in mouse 
spleen and milk, can be frozen and dried. When fed 
to mice of a low cancer-producing strain the incidence 
of mammary cancer is greatly reduced. There is 
much to be done, as a modern poet has said, in “‘ the 
gradual exploring of all the octaves of radiation.” 
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Tue death is announced on Aug. 10 of Sir ALFRED 
Rice-Oxiey, late physician in ordinary to Princess 
Beatrice and medical director of the Princess Beatrice 
Hospital for Officers. He was 85. 
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Annotations 


SURGICAL IMPORTANCE OF PLASMA PROTEINS 


Tue extraordinary slowness with which practice 
follows knowledge in medicine is nowhere more evident 
than in the study of the body proteins. In a paper 
discussing the replacement of plasma protein lost in 
burns, Elman! points out that dehydration and blood 
concentration in severe burns had already been recog- 
nised in 1855 by Buhl, and in 1881 Tappeiner had 
suggested the transfusion of serous fluid for the treatment 
of these cases. Our knowledge of the functions of the 
plasma proteins in maintaining the fluid in the vessels 
was given a scientific basis by Starling in 1896. Now, 
after nearly 100 years of haphazard "research, mostly 
uncoérdinated, we have at last feached an era where the 
body proteins are receiving some recognition ; surely a 
powerful argument for some responsible body to correlate, 
verify and pass into practice as rapidly as possible the 
results of individual researches. Judging by the vast 
literature which has accumulated on the subject during 
the last few years, much energy, time and paper would 
have been saved by such coérdination. The work done 
from the surgical aspect has been excellently summarised 
by Ravdin,? who discusses the various effects of hypo- 
proteinemia. This condition alone can slow down 
intestinal movements and delay the emptying of the 
stomach. After intestinal operations, the tendency to 
cedema all over the body consequent on the reduction of 
plasma protein becomes intensified at the site of opera- 
tion, causing swelling at the suture line even to the extent 
of physical obstruction of the bowel. Further, the actual 
healing of wounds depends on adequate protein reserves, 
for a lowered plasma protein prevents normal fibroblastic 
proliferation, thus causing sutured tissues to fall apart 
when the stitches are absorbed—an accident well 
known to all abdominal surgeons. The effect of 
carbohydrate feeding in preventing damage to the liver 
due to some anesthetics is possibly due to the protein- 
sparing action of carbohydrate, and liver protection 
could as well be brought about by adequate protein 
feeding. The pernicious practice of starving patients 
before (and after) operations must, in the light of this 
knowledge, have been the cause of much unnecessary 
mortality and morbidity. A rather more subtle point 
emerges. If, as Ravdin points out, it is possible to 
damage the liver by protein starvation, and if, as seems 
likely, the liver is chiefly concerned with protein 
metabolism and regeneration,* might not a vicious cycle 
be started by the initial protein depletion? And to 
what extent may this cycle be broken by plasma- 
transfusion ¢ It is clear that some rapid and accurate 
method suitable for universal use is required for the 
estimation of the plasma-protein percentage and the 
amount of the total circulating protein. The latter is the 
more important because in the presence of uncorrected 
anhydrmia (as in burns) the plasma-protein percentage 
may be normal though the total plasma protein may be 
greatly reduced along with the reduction of plasma 
volume. 

One danger remains to be remembered during the 
intravenous infusion of plasma. The method at 
present much used for the production of plasma by the 
citrate method causes a serious dilution of the plasma by 
the citrate solution, with the result that the final concen- 
tration of protein may be halved. This citrated plasma, 
if run too quickly into a vein, may cause pulmonary 
cedema. If the danger of reactions can be removed 
from serum, this substance, which is undiluted, should be 
preferred. 


1. Elman, R. J. Amer. med. Ass. Jan. 18 1941, p. 213. 
2. Ravdin, I. 8. Ann. Surg. 1940, 112, 576. 
3. Loeb, R. F. New Engl. J. Med. June 5, 1941, p. 980. 
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LURKING-PLACE OF THE HEAD LOUSE 

EvacuaTIon revealed that large numbers of received 
children were lousy. This led to much acrimonious 
discussion between officers of evacuating and receiving 
authorities and to a piece of research work," fostered by 
the Ministry of Health and the Board of Education, 
which contradicts the experience of thirty years’ school 
medical practice. Kenneth Mellanby approached the 
assessment of lousiness from a new direction. He used 
the records made of new admissions to 32 English 
hospitals, and he suggests that since each hospital patient 
is inspected on several occasions these records are likely 
to be more accurate than figures drawn from school 
examinations made hurriedly and at infrequent intervals. 
As he says, the hospital nurse becomes highly expert in 
detecting vermin, and their detection and removal is 
looked on as of great importance in a hospital. His 
investigation included 7 large cities, 5 smaller county 
boroughs, 2 other boroughs and rural areas in 6 counties, 
bringing in a total of 60,000 observations. In some 
hospitals a division is made between live lice and nits, 
but Mellanby does not consider this worth making. The 
hospitals covered were mostly fever hospitals, and this 
weighted the sample slightly but not seriously in the 
direction of poorer and younger patients. The main 
findings were as follows 


ew INDIR’ FOUR RURAL 
TEN INDUSTRIAL CITIES COUNTIES * 


Infested (%) Infested (°%) 


Age (years) 
Male Female Male Female 

Under 1 11 12 0 0 
36 39 8 8 
2-4 42 50 ; 5 
5- 8 33 50 9 
9-13 27 50 4 6 
14-18 12 27 0 6 
19-30 1 9 0 0 
31-70 1 8 0 0 
70 upwards 1 6 0 0 


* These figures are taken from Mellanby’s graph and are 
approximate only. 
Of the evacuating cities, Birmingham was second tc 
London in the amount of censure it received for sending 
lousy children into the reception areas, so it is not 
surprising that Dr. H. P. Newsholme, who with justice 
is proud of his welfare services, took up the challenge of 
the official research in opening a discussion at the 
conference of public health nurses at Birmingham on 
June 21. Dr. Newsholme makes the rates of lousiness 
in infants less than 1% ; in preschool children 3-5% ; and 
in school-children 11-8%. These smaller figures are not 
far removed from those found by most child-welfare and 
school medical officers at the outbreak of war, and Dr. 
Newsholme is clearly satisfied that they give a fairer 
picture than Mellanby’s hospital records. However 
that may be, on reception the lousiness of the received 
children was considerably greater than that of the resident 
children. The difference was, no doubt, exaggerated 
and in many reception areas no consideration was given 
to what should have been expected. Tempers were 
short at the time and some sharp things were said, but the 
evacuee children who remained in the country were soon 
satisfactorily cleansed. Mellanby thinks the difference 
between town and country mainly arises from a difference 
in outlook—parents in the country consider it a disgrace 
for their children to be verminous, whereas town parents 
think less of it. He urges more thorough examination 
of school-children, with efforts to educate both children 
and parents in cleanliness. By unremitting labour it 
should be possible to reduce the infestation-rate of school- 
children in school term to 10% everywhere, to 5% in 
many areas and to zero in a few schools in specially 
favoured districts. Relapse is invariable if, or when, 


1. Mellanby, K. Med. Offr, Feb. 1, 1941, p. 39. 
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control is slackened, for we are unable to attack the 
main reservoirs now remaining—a few hopeless families 
and the heads of girls who have left school. The Board 
of Education and the Ministry of Health are reluctant 
to take efficient action, for it would be both unpleasant 
and unpopular. But the reservoirs have got to be 
tackled seriously some day. It has been suggested that 
the present fashion of hair-dressing favours lousiness in 
young women, because they like to leave their waves and 
curls undisturbed. Lousiness is certainly widespread in 
girls seeking employment after leaving school, though 
judging from the few districts where reliable information 
is obtainable it is less than it was. In districts where 
employers will not take girls unless their heads are 
scrupulously clean the amount of lousiness in the popula- 
tion is low. In most districts and most industries little 
attention is paid to heads, and a nurse at the Birmingham 
meeting reported that of 58 people found infested by a 
works doctor 28 preferred to give notice rather than go 
to a cleansing station. Nevertheless, tobacco and sweet 
factories have demonstrated that the difficulties can be 
overcome. 


SIDEROCYTES AND THE IRON CYCLE 

In a letter last week appealing for blood-films from 
human embryos or premature babies, H. Griineberg 
reported finding red blood-cells in which “free ’’ iron 
could be detected by the Prussian Blue test—he called 
them ‘ siderocytes.’”’! They occurred in newborn mice 
of a special variety having a recessive gene for ‘ flexed- 
tail and belly-spot ’’—a condition associated with a 
severe but temporary anemia; siderocytes were also 
found in small numbers among the red cells of normal 
newborn mice and rats during the first week of life. 
Does this frve iron of the siderocyte represent a portion 
of the original iron ration of the cell that has failed to be 
combined in hemoglobin, or is it a product of premature 
breakdown of haemoglobin? Even though this may be 
a peculiarity of rats and mice only, it is interesting 
because it raises the question of the source and fate of 
iren in the red blood-cell, a subject reviewed by Schultze.? 
Hemoglobin is formed in the early nucleated stages of 
the red blood-cells which in the adult are found only in 
the bone-marrow ; for its synthesis iron, protoporphyrin 
and globin are provided. The protoporphyrin is a 
eyclical compound of four pyrrol rings which can be 
detected in immature red cells and is thought by Watson 
to be the substance producing the reticulocyte appearance 
with brilliant cresyl blue. Itis not certain whether proto- 
porphyrin combines with iron to form protohzmatin 
which reduced to protohem unites with globin to form 
hemoglobin, or whether a protoporphyrin-globin com- 
pound is first formed which then incorporates ferrous iron 
to give haemoglobin ; in either case once the iron becomes 
attached to the protoporphyrin molecule it is no longer 
‘** free.’ The site of this process is probably the bone- 
marrow because mature erythrocytes cannot in vitro be 
made to take up iron ; the process is rapid since experi- 
ments with radioactive iron have shown that it is only 
a matter of hours before ingested iron appears in the red 
cells in the blood. When the erythrocyte wears out, the 
hemoglobin is liberated into the plasma and is broken 
down, but the path is different from that of synthesis. 
The final product is bilirubin, but if hematin is injected 
intravenously a corresponding amount of bilirubin is not 
formed, whereas it is formed if hemoglobin is injected. 
Apparently the scission of the porphyrin nucleus occurs 
while it is still attached to the globin; one of the con- 
necting -CH- groups is oxidised and the porphyrin ring 
is broken giving a formula which can be represented as 
a straight chain of four pyrrol rings. The globin and 
the iron split off leaving biliverdin which finally changes 
into bilirubin. The iron—free once more—is released 


More fully reported in Nature, July 26, 1941, p. 114. 
3 Schultze, M. O. Physiol. Rev. 1940, 20; 37. 


a4 
ag 
+ 
= 
Ne 
4 
on 
) 
] 
) 
r 


196 THE LANCET] 


into the plasma to be used again in the synthesis of fresh 
hwmoglobin ; the bilirubin is partly excreted as urobilin 
and urobilinogen in the feces and urine and partly 
reabsorbed, being presumably available again for 
resynthesis into protoporphyrin, though the intermediate 
stages are not clear. All this is the background for 
Griineberg’s view that his siderocytes indicate some 
disturbance of hemoglobin synthesis. It is certainly 
possible that derangement of this iron cycle may occur 
in disease. Clinical and eytological differentiation of 
anwmias takes us only part of the way; there is an 
important group in which the cytologist can only say 
that the bone-marrow shows red cells being formed 
normally but rather less or more actively than usual, 
as the case may be, without giving any indication of the 
cause of the anemia. Dreyfus * thinks with some reason 
that understanding and application of our increasing 
knowledge of the chemistry of hemoglobin is one of the 
most promising means of learning more about this 
inadequately differentiated group. 


NON-SPECIFIC ULCERATION OF THE COLON 

Barlow’ has drawn attention to a little recognised 
form of acute abdomen, in which early operation is the 
only means of saving life, but which seems to baffle 
diagnosis. It is caused by the acute perforation of a 
non-malignant, non-specific ulcer of the colon. In many 
cases the ulcer is in the cecum, so that the clinical picture 
inay suggest appendicitis : in over a third of the reported 
cases in the excum and ascending colon this was the 
preoperative diagnosis. Evidence may however be 
detected of free gas in the peritoneal cavity. The 
pathological findings suggest that the condition is one of 
chronic ulceration with acute exacerbation leading to 
perforation, and it is possible for symptoms to be 
sufficient to call for laparotomy before actual perforation 
occurs. The ulcer is funnel-shaped, thus differing from 
gastric and duodenal ulceration, which it otherwise 
reserables. Barlow analyses 52 cases of simple ulcer of 
the c#eum and ascending colon, including 2 which he is 
personally reporting. Although these are the common 
sites, the sigmoid colon and other parts may be affected, 
including the rectum. Barlow suggests that the relative 
stasis determines the incidence in different sites in the 
colon. The edge of the ulcer is hard, and the base at the 
end of the funnel shows active inflammation and is the 
position of perforation. Pain in the chronic stage, before 
perforation, is far less severe than in gastric or duodenal 
ulceration ; in fact, 66° of ulcers on the right side of 
the abdomen, and 81% of those on the left, were already 
perforated when first seen by a doctor. Before perfora- 
tion vague pains may suggest investigation of the 
intestinal tract, and a diagnosis such as carcinoma of the 
colon lead to laparotomy. Once perforation has 
happened the urgency of operation seems as a rule to 
have been obvious. That some cases died without 
operation Barlow attributes to the fact that the records 
go back more than thirty years. The two facts that 
stand out most clearly from the records is that no case 
was correctly diagnosed prior to operation ; and that no 
case not operated on survived. Where the condition is 
suspected before the ulcer perforates the abdomen 
should be opened, because of the great risk of perforation. 
Simple drainage has been uniformly unsuccessful. 
Barlow advises resection and lateral anastomosis as the 
operation of choice in the absence of perforation. After 
perforation one can choose between oversewing the 
ulcer and draining the pelvis, and exteriorising the bowel 
with or without a excostomy. Barlow carried out 
resection, as for carcinoma of the ca#cum—which indeed 
he suspected at operation—in his first case. The second 
had several ulcers of the cecum with acute inflammation 
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He therefore closed the perforations and exteriorised the 
cxcum and ascending colon, suturing the bowel to the skin. 
Next day he opened the cecum by diathermy. Both opera- 
tions were successful. He suggests that barium-air con- 
trast radiography might help in the preoperative diagnosis. © 


POSTURAL DRAINAGE IN CHILDREN WITH 
BRONCHIECTASIS 

In the conservative treatment of bronchiectasis in 
children postural drainage is often made difficult by the 
patient’s lack of coéperation, or fails because bronchi 
remain undrained through the improper use of the 
“Nelson bed ” or similar tipping devices. Barsby and 
Bonham-Carter! claim that more detailed attention to 
anatomical diagnosis and the maintenance of the correct 
posture by a special device makes postural drainage 
more worth while, whether used to effect a cure on its 
own or as a preoperative procedure. As regards diag- 
nosis they set out the method used at the Hospital for 
Sick Children, Great Ormond Street, for obtaining 
bronchograms, based on G. 8. Erwin’s work at the 
Brompton Hospital.2?- The patient is prepared for a week 
by 18 hours’ postural drainage daily to empty the 
affected portion of lung. General anesthesia is employed 
for children under ten years (ethyl chloride followed by 
ether) and local anesthesia to the larynx for older 
children. After being tested for cocaine sensitivity the 
child sucks a Decicain sweet. Then, using a syringe 
with 1} in. of 1/10 in. bore rubber tubing attached, passed 
through the nose, 2—3 c.em. of a 1% cocaine solution is run 
in. The oil used for the bronchogram is oleum iodisatum 
B.P. run in cold, one side only being done at one sitting, 
the volume required varying with the age of the child. 
If the tongue is pulled well forward by tongue forceps the 
oil passes through the catheter and drops into the larynx. 
The position of the child depends on the part of the lung 
which it is desired to fill, and Barsby and Bonham-Carter 
set out some detailed anatomical considerations which 
should be closely studied by anyone attempting this 
method. With carefully obtained bronchograms, 
taken as stereoscopic X-ray views, the physician is in 
a position to apply postural drainage intelligently. For 
affections of the upper lobes drainage is best effected by 
allowing the children to run about. For drainage of the 
middle, ventral and anterior basic bronchi the child 
should be on its back on a flat bed with the chest raised 
by a special wedge under the affected side. The foot of 
the bed should be raised eighteen inches to two feet and 
the child’s feet must be tied loosely to the foot of the 
bed by straps attached to anklets of soft material. For 
draining the axillary basic, posterior basic and dorsal 
bronchi the child should be placed on its face over a 
tipping device with the trunk at right angles to the legs. 
The special wedge is placed under the affected side and 
the child is secured by attaching the feet to the foot of the 
bed, with a strap like a martingale passing from the centre 
of the chest or back to the head of the’bed. This strap 
can be conveniently attached to an ordinary strap jacket 
commonly used for keeping children in bed. In this 
jacket two oblong pockets are made, front and back, and 
into these a wedge made of firm spongé rubber is mserted 
according to the position in which the child is to be kept. 
Eighteen hours a day in hospital or the entire night when 
at home are necessary to secure adequate drainage which 
is helped by the administration of a liquefying expector- 
ant mixture. 


1. a he B., Bonham-Carter, R. E. Arch. Dis, Childh, 1941, 16, 95. 
2. , 1936, 1, 1236. 
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Special Articles 


DIFFERENTIAL DIAGNOSIS OF LUNG 
INJURIES 
DISCUSSION AT PORTON 


At a conference held lately at the Experimental 
Station at Porton Sir JoserH BaRcROFT, who was in the 
chair, suggested that a town might be attacked in a 
number of different ways at the same time. A mixed 
bag of casualties might occur, some gas (more perhaps 
than they guessed), some blast and so on. The question 
was, from the point of view of the lung, how to sort out the 
casualties which might be due to the various causes. He be- 
lieved that nothing of this sort had been attempted before. 

ACTION OF POISON GAS 

Prof. G. R. CAMERON divided gases into those absorbed 
through the lungs with little local effects and those which 
act wholly or mainly on the lungs, producing bronchial 
damage and bronchopneumonia or alveolar damage and 
acute pulmonary cedema. Arsine is an example of the 
first group; particulates, chlorine, hydrogen selenide, 
phosgene, nitrous fumes, mustard gas and lewisite 
vapour belong to the second. Bronchial damage results 
in bronchial spasm and destruction of bronchial epithe- 
lium. It may be caused either by the irritant gas acting 
on the lining epithelium with liberation of histamine-like 
substances, or through irritation of nerve-endings. 
Mucous glands are stimulated, with often a considerable 
outpouring of mucus which tends to plug the bronchial 
cavities and cause collapse. Bronchopneumonia may 
follow such blockage when infection occurs. Four views 
have been held concerning pulmonary cedema : 

1. The gas may act directly on the alveolar capillaries, 
altering their permeability so that plasma exudes out into the 
air spaces. 

2. The gas may liberate H substances from damaged lining 
alveolar cells. 

3. CEdema may be secondary to cardiac failure. 

4. Lung lymphatics may become blocked, with lymph stasis 
and overfiow into the alveoli. 

Some gases act on the capillaries—e.g.. lewisite and 
mustard. Although there is little histological evidence 
that phosgene alters permeability of capillaries, there is 
every reason to believe this to be the case. The second 
view is debatable since much uncertainty exists as to the 
nature of the alveolar lining. Cardiac failure is most 
often a secondary feature of cedema and not the direct 
cause. No information exists about lymphatic blockage ; 
indeed, the function of lymphatics in the lung is obscure. 
Certain risks arise from these lung changes. Bronchial 
spasm resulting from high concentrations of gas may 
lead to acute asphyxia and interstitial emphysema. 
Bronchial destruction is more important because of the 
danger of bronchopneumonia or bronchiectasis, but 
fortunately these complications are not common. 
Pulmonary cedema if acute may lead to cyanosis and 
death from a og If not so acute, there is incapaci- 
tation and liability to cardiac failure or infection of the 
lungs. Hemoconcentration may also add considerably to 
the risks of circulatory failure. In the dog exposed to 
phosgene, -hemoconcentration is well marked, but it 
quickly passes off. Nevertheless, the cedema persists 
and the animal may die days after from pure pulmonary 
cedema. In rabbits hemoconcentration is. rarely seen 
with phosgene, though cedema is well marked. What, 
therefore, is the *significance of hzemoconcentration 
What significance, too, is to be attached to mild pulmonary 
cedema? How quickly is oedema fluid absorbed from 
lungs ? How much cedema is necessary to produce 
incapacitation of the patient ? These questions, which are 
of great practical importance, still remain to be answered. 
EFFECTS OF HIGH EXPLOSIVES 

Prof. GEOFFREY HADFIELD confined his remarks to 
air-raid casualties presenting severe respiratory symptoms 
without obvious surgical injury. Such cases included 
(1) those suffering from ‘‘ pulmonary concussion ”’ with- 
out damage to the thoracic cage; (2) those suffering 
from asphyxia ; and (3) those whose symptoms are the 
result of pulmonary fat-embolism. Pulmonary concus- 
sion is characterised by multiple pulmonary hemorrhages 
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of considerable size througheut both lungs, usually deep 
in the lung substance but with no constant relation to the 
ribs or ramifications of the bronchial tree. Rib-markings 
can be identified only in lungs from infants or young 
children, suggesting that the elasticity of the thorax 
predisposes to their production. Naked-eye laceration 
of the lung or irregular tracking of blood through the 
lung substance are exceptional, and often no blood is 
present in the pleural cavities. The size of the h»#mor- 
rhage is clearly related to the survival period, reaching a 
maximum in about 4 hours. In cases surviving for 
36-48 hours, hemorrhagic areas are, on the whole, no 
larger than in those surviving 4—8 hours only. Capillary 
bleeding seems to be responsible for the hemorrhage. A 
fibrin network forms in the alveoli, and a mononuclear 
cell exudate appears, so that in 36-48 hours the histo- 
logical picture is strikingly reminiscent of lobar pneumonia 
in the red hepatisation stage (‘‘ pseudo-pneumonia ”’). 
Asphyxia may be presumed to have been a major cause 
of death when the air-passages are found to be obstructed 
by powdered plaster, brick dust, &c. It may also be 
the cause of death when the thorax has been compressed 
by a heavy mass of wood, stone or metal. Inhalation 
asphyxial lungs often show hemorrhages; other cases 
show collapse and cedema which is often much better 
marked in one lung than the other, with the usual post- 
mortem signs of asphyxia. Carbon-monoxide poisoning, 
probably the result of bursting of gas mains, is a frequent 
complication of pulmonary concussion and asphyxia. 
The proportion of cases in which fat-embolism can be 
deemed to have caused death is uncertain. Small 
quantities of fat in the pulmonary capillaries are found 
in a high percentage of deaths from trauma of any kind. 
Only when the quantity of fat is large and there is 
embolism of the glomerular capillaries can much 
importance be attached to this condition. There is 
usually a latent period between the incident and the 
development of dyspnoea. A gross traumatic lesion of 
subcutaneous fat with a collection of autolysing fat and 
blood-clot is usually found at autopsy. Professor 
Hadfield then outlined the clinical manifestations of 
pulmonary concussion, emphasising the rapid develop- 
ment of shock with a quick, thready pulse accompanied 
by severe expiratory dyspnoea. Severe pain , and 
tenderness of the trunk — develop in the most 
severe cases, probably as the result of intramuscular 
hzmorrhage. Dyspncea may be due to hemorrhage 
into the respiratory muscles. Restlessness, which is 
—— may be the result of subarachnoid bleeding. 
zmoptysis is common within an hour or so of the 
incident and tends to be repeated. Dyspncea becomes 
greatly accentuated in cases dying after 36-48 hours, 
and there is hzemoconcentration with rise in venous 
blood-pressure. A large venesection may relieve these 
features. In pulmonary concussion the hemorrhages are 
progressive, and one of the main principles of treatment 
must be to immobilise the patient as soon as possible 
and to disturb him as Jittle as possible for several days. 


LUNG IRRITANTS 
Prof. J. SHaw DUNN stressed the importance of dosage 
of gas in the evolution of symptoms. High concentra- 
tions of phosgene elicit violent respiratory disturbance 
with cedema and over-distension of the lungs, ending 
fatally in a few hours; lower concentrations cause early 
dyspnoea and steadily progressive oedema which may be 
fatal but is susceptible to treatment by venesection and 
oxygen. Bronchial spasm is an early feature and 
contributes to the sensation of tightness in the chest and 
difficulty of drawing breath. Bronchopneumonia is a 
serious though later addition, and may occur more 
readily in man than in animals owing to auto-infection 
or droplet infection in wards. It adds considerably to 
the risk of fatality and also, where recovery takes place, 
to the likelihood of permanent damage to the lungs. 
Pulmonary: cedema is the most fundamental problem in 
isoning by lung irritants. Capillaries in the juxta- 
ronchiolar alveol is how dilatation and engorgement with 
thrombosis in some, and cedema fluid comes from those 
capillaries through which blood continues to flow. The 
more severe the dosage of gas the greater the dilatation 
and engorgement of capillaries, and cardio-respiratory 
embarrassment is more severe though oedema is less in 
bulk. In discussing the part played by altered capillary 
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yermeability in the production of pulmonary cedema. 
*rof. Shaw Dunn said that the amount of damage, though 

sufficient to determine abnormal escape of fluid for many 
hours, yet permits continued blood-flow. There is no 

evidence that permanent structural change occurs in the 
alveolar walls. The most prominent histological evidence 
of capillary damage is dilatation and congestion. At 
any moment the total pulmonary blood-flow is being 
transmitted through only a proportion of the capillaries 
and not through the whole network. Pulmonary capillaries 
in the gas lesion may thus be visualised as having : 

(1) aslower blood-flow ; 

(2) an increased blood content applied to a greatly increased 
filtering surface ; 

(3) a higher lateral blood-pressure, since capillary diameter 
is enlarged ; 


(4) walls thinner than normally, due to the distension. 


These factors appear adequate to account for the leakage 
of fluid from the capillaries. Escape of this plasma fluid 
into the air spaces is contributory to hemoconcentration, 
and the in- 
creased vis- 
cosity of the 
blood which 
results doubt- 
less accounts 
for embarrass- 
ment of the 
pulmonary 
circulation. 
Another con- 
tributory fac- 


tor is the 
greater pres- 
sure exerted 


on pulmonary 


Main Types of Hemorrhagic Concussion of 
lungs.—-The three primary lesions are shown capillaries by 
on the right side: (a) Phrenico-costal sinus the fluid in the 
contusion with related liverdamage. (b)Two alveoli than 
“rib markings" are shown in the upper lobe ; by. ai Well 
these extend to a variable depth and tend to y alr. ell- 


timed vene- 
section, which 
is so valuable 
in the treat- 
ment of blue 
cyanosis in 
gassing, de- 
pends not only 
on alleviation 
of cardiac 
embarrassment by removal of blood from an overloaded 
venous system but also on the reduction of blood-volume 
which will favour return of fluid to the circulating blood, 
even from the lungs. In the stage of grey cyanosis, 
however, peripheral circulatory collapse has set in and 
venesection is unlikely to be helpful. Prof. Shaw Dunn 
thought it unlikely that confusion might arise between 
the initial concussed state of blast patients and any 
stage of gas poisoning. He agreed that the clinical 
conditions would become much more complex if the 
effects of poisonous gases were added ‘+o those of ordinary 
trauma, as might easily be the case i» air attacks. 
BLAST LESIONS OF THE LUNGS 

Dr. G. R. OsBorn outlined his experience of primary, 
secondary and reactionary lung lesions resulting from a 
bomb explosion (see figure). Primary features are (1) 
rib markings, best seen in infants, ill-defined in adults, 
single or multiple ; with a location suggesting that they 
were inflicted with the lungs in the inspiratory position; 
(2) contusion of the phrenicocostal sinus ; and (3) massive 
hilar contusion. The last is of obscure origin and may 
possibly be explained by the penny experiment (if a 
penny is knocked against a row of pennies the end one 
only flies off; see Sutherland, G. A. Lancet, 1940, 2, 
641.) With a large compressing force, the alveoli with 
air locked in them behave like the pennies, and the force 
is transmitted to the deep parts of the lung in the region 
of the hilus. In the larger primary lesions alveoli are 
packed with red corpuscles which without doubt have 
come from the alveolar capillaries, although the latter 


become confluent posteriorly where they may 
merge into (c) Massive hilar contusions. The 
hilar lesion is most massive posteriorly. The 
secondary lesion (d) is shown in the left lung; 
this is innumerable hemorrhagic spots due to 
inhaled blood, varying in size from about a 
pin’s head to a silver threepence. Their 
distribution is fairly uniform over one lobe, 
one lung or both lungs. The variations 
evidently depend on the amount of blood 
entering the bronchi and the posture of the 
patient while the blood is in the bronchi. 


are so compressed that the holes through which they 
Inhalation of blood is a 
in scattering 


have escaped cannot be seen. 
secondary lesion and results 


of blood 
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throughout the lungs as small red spots. Reactionary 
lesions are principally acute pulmonary cedema, “* pseudo- 
pneumonia ”’ and true pneumonia. (Edema may come 
on and prove fatal within an hour, or it may not occur 
for several days. Dr. Osborn divided cases of acute 
pulmonary cedema into 3 groups: (1) those primarily due 
to brain lesions, (2) those due to left ventricular failure, 
and (3) those due to pulmonary causes. Left ventricular 
failure is not a satisfactory explanation for all cases. He 
described lung cedema in a man of 29 with rupture of an 
aneurysm of the middle cerebral artery whose thoracic 
organs were normal, and who had sustained no injury. 
It is often possible to detect a nervous factor in cases 
which are apparently due to left ventricular failure or 
pulmonary lesions. Morphia is the only drug likely to 
have an effect on the condition. 


PHOSGENE POISONING 

Surgeon Commander ARCHIBALD FAIRLEY described 
an unusual case of human phosgene poisoning. The 
patient was an Oxford student, who was one of a party 
round which a tube of phosgene was passed at a demon- 
stration. She was the first person to smell the phosgene. 
A capillary tube of phosgene was simply cracked in a 
glass bottle, and she then took a good sniff from the 
bottle and at once coughed. She had no immediate 
symptoms, but later in the day began to cough and had 
all the symptoms of acute asthma. It is of course not 
known what actual dose of phosgene she inhaled. She 
then became acutely ill, breathing very rapidly, making 
wheezing noises but showing no cyanosis. She was so 
ill that she had to be taken to a nursing-home, where she 
was given continuous oxygen for a week. It is possible 
that there was a neurotic element in her case. Com- 
mander Fairley carried out. some experiments on goats, 
to try to imitate the conditions under which the patient 
had inhaled phosgene. The goats were fitted with rubber 
respirators which were connected to bottles in which 
similar capillary tubes of phosgene were broken. 
Phosgene could be smelt in the air expired by the goats. 
Similar symptoms were produced to those found in the 
girl. The goats began to breathe very quickly and were 
obviously ill and restless. Blood-counts revealed no 
change. The goats were killed later, and at autopsy 
showed no pulmonary cedema, except a very slight 
degree in one goat. en the experimé@nt was repeated, 
but the phosgene was first put in a Douglas bag, so that 
the dilution was much greater ; this caused no symptoms. 
The capsules contained 30 mg. of phosgene, which would 
liberate 8 c.cm. of gas. This is theoretically a fatal dose, 
but of course we do not know whether tbe giri actually 
inhaled that amount. The striking thing about the 
human case was the acuic asthmatic attack, resembling 
ordinary asthma. 

DIFFERENTIAL DIAGNOSIS 

Prof. J. A. RYLE said that those who had had clinical 
experience of gas casualties should not find the differential 
diagnosis of blast injuries and gas poisoning difficult. 
The likelihood of meeting a combination ot gas and blast 
effects was probably small. The differential diagnosis 
would clearly be assisted by the history of the incident. 
A case of blast is ebviously ill from the start. He will 
complain of pain and be breathless, and may have 
hemoptysis. The symptoms of ga®,poisoning, on the 
other hand, are of later onset and will be unlikely to 
include hemoptysis or pain and in most vases of phosgene 
——s there will be a clear history of gas having been 

As regards treatment, rest is the first essential 
for both types of case. It is not knéwn whether oxygen 
is beneficial in blast injuries of the lung. The clinical 
appearance of cases suggests that they should benefit 
with oxygen. He had seen the B.L.B. mask poorly 
tolerated and wondered whether the old-fashioned nasal. 
tube might be better in some cases. He favoured Shaw 
Dunn’s view that the primary mechanism in pulmonary 
cedema was capillary damage. He did not think that the 
cedema was due to heart failure. The differential 
diagnosis of pulmonary concussion and phosgene poison- 
ing should rest on (1) history, (2) the appearance of the 
patient, and (3) symptoms and signs. 

Dr. A. H. T. Ross Smira agreed with Professor 
Hadfield about the findings in cases of blast injury of the 
lungs. He thought that, on the whole, symptoms 
would not be confused with those of phosgene poisoning, 
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immediately after the accident. Though it is difficult 
to assess the importance of pulmonary fat-embolism, 
he felt that the symptoms might closely resemble those 
of phosgene gassing, for they come on about the same 
time, and are characterised by severe pulmonary cedema, 
anoxemia and right heart failure. The treatment, 
however, is similar for both. He advocated a critical 
study of the pathogenesi« of pulmonary cedema in 
fat-embolism, since it might give some indication of the 
cause of phosgene cedema. In fat-embolism the fat is 
non-irritative and the changes are consequent on 
vascular occlusion and local anoxzemia, factors which 
should be considered in phosgene poisoning. He had often 
encountered hemoconcentration in the pulmonary 
circulation in cases of pulmonary cedema, despite the 
absence of gross change in the peripheral circulation. 
He suggested that haematocrit analysis of the blood in 
the two circulations might be profitable. He, like Dr. 
Osborn, had seen cases of so-called neurogenic pulmonary 
cedema, and said the condition has been produced 
experimentally in America by Farber. 


GENERAL DISCUSSION 


Surgeon Rear-Admiral C. P. G. WAKELEY said he 
had met with a rather different type of lung injury, in 
which the damage was certainly inflicted from without. 
These men had been in the water near the place where 
depth charges were going off, and said that when the 
charge went off they could feel the “‘ kick ’’ from it. 
Some of them were brought in dead, others died after- 
wards. They showed as a rule no extreme damage of 
the chest. They often complained of abdominal pain, 
and often had hemoptysis, hematemesis and diarrhoea. 
At autopsy they showed the appearance of blast injuries 
of the lungs. They also had other injuries, such as 
ruptured liver and other abdominal traumata. 

Surgeon Lieut.-Commander G. L. Foss said he had 
carried out some experiments on the effect of adrenal 
cortical hormone in lewisite poisoning, but Re had not 
examined the medulla of the suprarenals. 

Prof. SHaw DuNN pointed out that the pressure in the 
blood-vessels is not the only factor concerned in cedema ; 
the rate of flow also plays an important part. He was 
impressed with the importance of alternation in capillary 
dilatation. He understood that in the denervated lung 
no alternation in capillaries can be observed. This of 
course might be explained by the total blood-supply to 
the lungs being much greater than in an intact lung. 
He suggested that if the alternation in bronchial activity 
was present in the human lung it should be observed by 
radiologists during screening ; he had not heard of any 
such alteration being observed in the human lung. 

Prof. J. H. GappwmM said there is evidence that various 
forms of lung injury do liberate histamine and that it 
would be interesting to know whether phosgene does 
this. Laqueur and Magnus observed a primary fall of 
blood-pressure after phosgene, which may be due to 
liberation of histamine. 

Dr. JOAN Ross dealt in detail with carbon-monoxide 
poisoning and the secondary pneumonia following blast 
injury of the lung. In compression the hemorrhages 
may be bilateral and symmetrical; these are usually 
subpleural, and rib markings are usually seen; there is 
general congestion of the lungs and often cedema: 
Tardieu’s spots are often seen, and there may be throm- 
bosis of vessels. In concussion, on the other hand, the 
hemorrhages are always bilateral and symmetrical and 
any subpleural hemorrhage is present as an extension 
from deeper areas; there is general congestion of the 
lungs, but Tardieu’s spots and thrombosis of vessels are 
not found. Dr. Ross had not seen the massive hilar 
hemorrhages described by Dr. Osborn. In the typical 
case of blast injury of the lung there are free red cells in 
the alveoli, but the alveolar walls are normal and there 
is no oedema. These are the changes found at the early 
stages. In cases which survive longer, the secondary 
changes which supervene are very like those seen in an 
ordinary lobar pneumonia. In the alveoli are red 
cells, fibrin and mononuclear cells. It is difficult to say 
what degree of fat-embolism will prove fatal. Certainly 
fat-embolism will not account for the hemorrhages.— 
Colonel L. E. H. Wuirsy asked what she considered the 
source of the fat was in the cases which showed fat in the 


there were no fractures and the fat was only found in 
the pulmonary capillaries and not elsewhere in the body ; 
its origin was unknown. 

Surgeon Lieutenant R. M. CALDER considered the 
mechanism for the absorption of fluid from the alveoli. 
That such a mechanism exists in a normal lung is an old 
observation. He had injected as much as 30 c.cm. of 
serum into a rabbit’s trachea without killing it. After 
3 hours about 30% of the injected fluid had disappeared, 
and 70% was away by 18 hours. It was hoped to 
measure the absorption of fluid after phosgene in a 
similar way, but unfortunately most animals die after 
quite small injections when they have been previously 
exposed to phosgene. Another difficulty is that one 
does not know how much fluid is lost by evaporation, 
Sir Joseph Barcroft calculated that on theoretical grounds 
a rabbit could evaporate as much as 25 c.cm. of water in 
a day. The main histological feature of such lungs is the 
intensity and speed of the phagocytic response. Within 
30 min. the alveoli and septa contain large numbers of 
mononuclear cells ; where Trypan Blue has been added 
to the fluid these cells will nearly all contain granules of 
the dye. There is no dilatation of the lymphatics. 
This picture is in striking contrast to what is seen after 
phosgene where the alveoli are practically free of cells in 
the stage of oedema and the lymphatics are widely 
dilated. The normal animal can remove from its lun 
quantities of fluid larger than those found in rt ee, 
dying from phosgene poisoning; this strongly suggests 
that after phosgene there must be some interference with 
the normal absorptive mechanism. 


A Note on Technique 


In a short paper on technical methods in the study of 
the lung-irritant gases, Captain R. H. D. SHORT said it 
may not be easy to distinguish between desquamation 
of the mucous membrane of bronchioles and spasm of 
bronchioles, since both may exist at the same time. 
The nuclei in desquamated epithelium will be pyknotic. 
In the experimental animal which has received Trypan 
Blue intravenously the mucous membrane will show 
diffuse cytoplasmic staining. In a series of rabbits 
exposed to 1 : 15,000 phosgene for 15 min. and killed at 
varying times afterwards, pulmonary collapse is a 
characteristic finding during the first 6 hours. Its 
distribution is lobular. The cavity of many alveoli is 
completely obliterated, in others it is reduced by more 
than 50%. It must therefore be decided whether this 
collapse is real or is due to faulty technique. In rabbits 
in which the lungs have been removed without tying 
the trachea, such a degree of collapse is not found, and it 
is therefore probably not the result of faulty technique. 
There are two possible causes for the collapse—spasm of 
the bronchioles and obstruction of the bronchiolar 
lumen by desquamated epithelium. In rabbits and 
guineapigs which were given histamine intravenously, 
examination of the lungs showed a considerable degree of 
bronchiolar spasm. There was practically no collapse. 
It is probable that the alveolar collapse after exposure to 
phosgene is the result of a complete obstruction by 
desquamated epithelium of a bronchial lumen already 
reduced by spasm. It has been found that alveolar 
exudate stains in a different manner according to the 
stage at which the animal has been killed after exposure. 
Before 3—6 hours the exudate stains blue with Orange G. 
and Aniline Blue; at about 6 hours it stains in 
alternating bands of yellow and blue, and when fully 
developed, from 12 hours onwards, it stains yellow. 
That this is not due to thickness of the section has been 
shown by staining sections 54 and 20m thick, which 
stain in the same way. Protein films dried on slides 
and stained show that solutions containing under 0-5% 
protein will stain blue, those between 0-5% and 1% will 
show alternating bands of blue and yellow, and those 
over 1% will stain yellow. Solutions of the three plasma 
proteins show the same phenomenon, and films prepared 
from samples removed at intervals from plasma digested 
with a solution cf trypsin behaved in the same way as 
a similar series where boiled trypsin solution was used. 
The staining reaction is not due to breaking down of 
protein. Though the basis of this staining reaction is 
obscure it appears to provide a semi-quantitative method 
for estimating protein in exudates. 
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MAXILLO-FACIAL WOUNDS 
WAR OFFICE MEMO 


Tue following memo on the preliminary treatment of 
maxillo-facial wounds has lately been circulated by the 
War Office. 

Only first-aid treatment is practicable until the 
— arrive at the main dressing station, which may 

e some hours after the receipt of the wound. Early 

treatment is directed to saving life, the two main aims 
being to prevent suffocation and control hemorrhage. 
General treatment to prevent shock is given by rest, 
warmth and sedatives. 

Respiratory obstruction.—Loss of control of the 
tongue, displacement of bony tissue or both may be 
sufficient to produce obstruction of the air-passages. 
Attention should be paid to the possible presence of 
foreign bodies—e.g., fragments of teeth or dentures— 
which should be carefully removed. Posture is of vital 
importance and the patient should be placed on the 
stretcher in the prone or semi-prone position to prevent 
the tongue falling back. If he is sitting up, or is able to 
walk, the wounded man should do so with his head bent 
forward and downwards. Stretcher bearers must be 
trained in the transportation of men in the prone or 
semi-prone position. 

Hemorrhage.—Correct posture will help to control 
hemorrhage by keeping the tongue forward. Ligature 
of visible bleeding vessels may be practicable at the 
advanced dressing station. 

Bandaging.—The ordinary four-tailed bandage should 
never be used unless applied under the chin, as it is 
likely to increase the displacement of the fragments by 
backward pressure. The Barrel’? and Hamilton ” 
types are very suitable and are easily and rapidly 
applied. A useful external support is Elastoplast— 
a good grip can be obtained in the shaved temporal 
areas and the scalp left free. In all cases the bandage 
should be applied under the chin in such a way as to 
give gentle upward support. 

Preliminary operative treatment.—The main dressing 
station or the casualty clearing station is the first place 
where a dental officer will be available and his coépera- 
tion will be sought in every case. After due attention 
has been given to shock, hemorrhage and respiration, 
X-ray examination (both lateral and antero-posterior) 
should be made at the earliest opportunity. 

Preliminary operative treatment should be carried out as 
a rule under general anesthesia, the surgeon and the dental 
surgeon working together. The throat should be packed with 
one piece of 6-in. roll gauze during intratracheal anzsthesia 
until the jaws are ready for intermaxillary wiring, when the 
packing should be removed. A long stout stitch may usefully 
be passed through the dorsum of the tongue and the ends 
secured. This stitch must not be removed until the reflexes 
have fully returned after the operation. Owing to mobility 
of the fragments great care is necessary when manipulating 
any form of gag. Debridement should be more conservative 
than in the limbs and trunk, and is seldom necessary. 


INJURIES TO HARD TISSUES 

Without loss of tissue-—As far as possible, accurate 
apposition of fragments should be carried out. A tooth 
in the actual line of fracture should be extracted (except 
when there is only one tooth on the distal fragment and 
its retention might temporarily assist in control). Frag- 
ments carrying teeth should be immobilised by inter- 
dental wiring with malleable stainless steel wire. When, 
in cases of fracture of the mandible, intermaxillary 
interdental wiring is impossible (e.g., where the superior 
maxilla is edentulous) the principle of maxillary wiring 
may be adopted. One or more thin stainless steel wires 
are passed through the alveolar process and looped to 
furnish fixed points to which the interdentally wired 
fragments of the mandible can be attached to reduce 
and immobilise the central fragment. 

When teeth in the mandible are absent or have been 
destroyed it may be possible to modify the patient’s 
denture or to use impression composition or gutta percha 
moulded inside the mouth, or in a Kingsley splint, to 
control the fragments. 

With loss of tissue.—Only the smallest bony fragments 
which are completely separated from periosteal attach- 
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ments should be removed. The main fragments should 
be fixed in normal occlusion with the opposing jaw. If 
their ends are exposed they should be covered with 
mucous membrane by the suturing of mucous membrane 
to mucous membrane or skin. If necessary, any jagged 
ends of exposed bone may be removed to relieve tension. 
Even if the whole mental region is lost the molar frag- 
ments should be held in normal occlusion. Never allow 
bone fragments (with intervening loss) to fall together, 
or great deformity and loss of function will result. 
Surgical wiring of bone fragments is absolutely contra- 
indicated in all compound fractures of the mandible. 
INJURIES TO SOFT TISSUES 

When there is no loss of tissue make a careful primary 
suture with accurate apposition of skin edges, using fine 
stitches placed as close to the edge of the wound as’ 
possible. When there is loss of tissue only such primary 
suture of the wound as can be done without any tension 
or closure of the mouth should be undertaken ; thus a 
loss of a third of the upper or lower lip, without sub- 
jacent fracture, may safely be sutured without detriment 
to subsequent treatment. Suture of a lip, when there is 
a compound fracture of the mandible should not be 
attempted until complete control and repositioning of 
the fragments have been obtained. As a result of the 
neglect of this rule many cases have been admitted to 
special centres with an encroachment on the oral opening 
rendering subsequent repositioning of the bony fragments 
extremely difficult. It is far better in these cases to pay 
all attention to repositioning the bone fragments and to 
leave suturing soft tissue and plastic treatment for later, 
Suture of skin to mucous membrane around the margin 
of the defect is a valuable procedure in preventing 
infection and contraction of the soft tissues, either of 
which will vitiate both hard and soft tissue replacement. 

There is a high incidence of abscess formation after injuries 
of the lower jaw and the advisability of providing submandi- 
bular drainage at the outset by the insertion of one or more 
tubes at likely sites should be considered. The drinking 
cup with about 3 in. of free rubber tubing is a suitable method 
of presenting fluid diet well back in the throat. A solution of 
sodium bicarbonate is especially recommended as a mouth 
wash or for purposes of irrigation in addition to the ordinary 
antiseptics. The mouth should be irrigated after feeds by 
means of a Higginson syringe. Owing to the constant 
dribbling of saliva in maxillo-facial wounds the dressings are 
rapidly soaked and frequent changing is necessary. A large 
jaconet or other waterproof bib should be -worn to protect 
the clothing. 

At the first opportunity the patient should be evacuated 
to a special maxillo-facial hospital or other hospital 
where the services of a maxillo-facial team are available. 


TUBERCULOSIS IN WALES 


AT its annual meeting on Aug. 1 Lord Davies, the president, 
urged the Welsh National Memorial Association to try out a 
system of mass radiography. He suggested that at first they 
should concentrate on young people in the vulnerable age- 
groups—such as children leaving secondary schools and 
students—and on contacts. To examine the whole of Wales 
simultaneously twenty-five units would probably be needed, 
and he thought they might start with one radiological unit 
which would examine 100,000 cases in a year. Dr. D. A. 
Powell, principal medical officer, pointed out that at first 
many new ‘cases would be discovered and reminded the 
meeting that there was already a deficiency of 400 beds in Wales. 
But he agreed that the ultimate advantage of the experiment 
would be the early control of infection. The preparation of a 
plan for the scheme was referred to the committee. 

The meeting also decided to send a resolution to the 
Minister of Pensions asking that when men are discharged from 
the services immediate steps should be taken so that they are 
given proper treatment and that everything should be done 
to alleviate suffering of dependants. The association called 
attention to their difficulty in finding nursing and domestic 
staff for their hospitals. If something were not done their 
work would come to a standstill. 

Sully hospital has now been made a thoracic centre for 
South Wales and arrangements are being made for tuberculosis 
officers to be called by E.M.S. officers as consultants in cases 
of non-tuberculous diseases of the chest which might be suitable 
for admission to the hospitals. 
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In England Now 

A “Running Commentary by Peripatetic ‘Correspondents’ 

My two outstanding memories of what the Times has 
tried to christen the Four Years War are my mother 
conscientiously following up the writing of a letter by 
making the letter to which she had just replied into 
spills, and going every Sunday morning to the post office 
to read the war bulletin posted on the door. Sunday 
newspapers were unheard of in our house, though my 
father used to admit that there was much in his sister’s 
contention that it was a Monday morning paper which 
he ought not to buy, because it had been printed on the 
Sabbath. All this seems absurdly remote from these 
days, but it came back when I read Sir Kenneth Murchi- 
son’s memoirs. The generation which has grown up 
between the wars must sometimes wonder how that war 
was arranged without the wireless. The answer was— 
by the public speech. Murchison records how in 1918 
he used to speak on behalf of the National War Savings 
Committee. Among the points he was expected to 
make were: do not use tablecloths or buy new clothes ; 
avoid travel; use less fuel; give up tobacco and use 
spills instead of matches (sound familiar don’t they ?). 

e describes how, in an interlude at a cinema, a pretty 
girl performed tortuous dances and he gave a six-minute 
address on the need for saving. The B.B.C. has abolished 
all this and I can’t see a modern cinema audience, 
satiated with personal appeals from cabinet ministers, 
imperial prime ministers and distinguished soldiers and 
sailors, welcoming another dose in the interval sand- 
wiched between two the 


There are many a hospital, of all sorts, 
sizes, shapes and Solitic al creeds. Even in the narrower 
sense of vermin there are several varieties to be encoun- 
tered in and around the best of hospitals. There are, 
of course, the insect pests commonly associated with 
army life. Their eradication is often difficult enough, 
but it is as nothing to the difficulties that meet our 
attempts to control the rabbits and rats. Rabbits are 
everywhere, and at this time of year particularly it is 
scarcely possible to avoid tramping on them. They 
have voracious appetites, and the head gardener never 
ceases to lament the damage they do to our crops. 
After the fashion of the times we have taken to growing 
potatoes, and even the shaws of these in their early days 
seem to offer tempting bait to our bunny family. Various 
experts have counselled different methods of approach. 
Some want to line our entire five-acre potato patch with 
meshed wire, which would apparently make our already 
expensive crop wholly prohibitive in cost, apart alto- 
gether from using wire that can grey! be put to better 
purpose elsewhere. Some think the rabbits should be 
shot, a time-consuming process not altogether free from 
danger in view of the uncertain marksmanship of our staff. 
Others explain airily that the rabbits should. be trapped. 
This question of the trapping of vermin is one that we 
have always approached with distrust. Trapping, in 
any case, seems a puny weapon in a countryside so full of 
rabbits as ours, though we have embarked on a course 
of rabbit ensnarement that may ultimately save a few 
of our potatoes and provide some protein to go with 
them. Our rabbit traps have emana from some 
official source and are presumably as effective as rabbit 
traps can be; but we encountered some weird and 
wonderful traps in our earlier efforts to dispose of rats. 
Some of these are issued with codes of instructions that 
would put to shame the prolix official pronourcements 
we receive from other sources. There are instructions 
for unpacking the constituent parts of the traps, for 
fitting the wire gridsand the run-boards, for the treatment 
of the pivoted floor, which appears to be the crux of the 
mechanism. The floor is held firmly in the set position 
by suction produced by boracic ointment applied to the 
wood strip on which the floor rests. The success of the 
trap depends mainly on the delaying action of the oint- 
ment, for without it the floor would begin to tilt slowly 
ere a rat was fully over the pivot and the rat would 
escape. It is naively explained that “‘ Ointment of the 
bulk of a large pea suffices to delay action of the floor 
until a full-grown rat of about 18 ounces passes com- 
pletely over the pivot to the bait side; in fact, half a 
minute may elapse ere the floor gives way suddenly and 
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throws the rat into the tank: in the interval of delay the 
rat will nibble at the bait and may be joined by another 
rat, thus speeding the capture of both.’”’ On the subject 
of baiting the instructions are precise. The trap may 
be baited with a lump of brown bread or with oatmeal, 
for which a sprinkler container is provided. Brown 
bread, it appears, differs from the food usually accessible 
to rats; in bulk form it cannot be carried away and this 
tends to the congregation of a number of rats at the bait 
until their combined weight causes the floor to give Way. 
When brown bread is not available, or fails to attract, a 
red herring or kipper should be fixed on the spikes after 
rubbing it on the run-boards. This all sounds straight- 
forward, and the story dray’. to a triumphal close: ‘* To 
remove the rats the bottom of the tank should be raked 
slowly from side to side with a small planting fork or 
the like, all small rats being collected and the bodies 
disposed of in a furnace if possible.”’ 

Doubtless some elaborate mechanism for the mass 
execution of rats is necessary, since we are credibly 
informed that one good-going pair can be responsible 
for the production of something like 850 others in the 
course of a year. The only trouble about our traps is 
that they do not work, possibly on account of some 
inherent defect in the trap or its setting, or from some 
superlative acumen or dexterity of our rodent population. 

* * 

Mrs. Endhouse, wife of a farm labourer, lives about 
six miles from anywhere and is nearing the end of her 
third pregnancy. Yesterday she wrote to say that her 
face was puffy and her legs swollen and could we do 
anything about it ? Two of us answered the call prepared 
to give an anesthetic and perform a surgical induction 
if necessary, summoning the district nurse, who had to 
come six miles from another direction to help. Mrs. 
Endhouse proved hysterical and negative; she had 
albuminuria and a rising blood-pressure but she weren’t 
goin’ to ’ave nothin’ done. In that case, we retorted, 
she must go into hospital, but this also she flatly refused 
to do. In vain we explained, entreated, implored and 
threatened. Her husband and a neighbour had no better 
fortune and at the end of an hour and three-quarters of 
solid spadework. she grudgingly conceded that she would 
have an enema if we liked. We did not like but returned 
to the attack. At the end of two hours we were exactly 
where we started and went home to think out the next 
move. If we wash our hands of her, some other poor 
doctor will be obliged to take over and go through it all 
again. If we leave her alone she may develop eclampsia 
and die quite unnecessarily. What would you do, chums ? 

* 

As is perhaps natural; my goats Sirene and All-Cleara 
are proving capricious. They are tethered within com- 
fortable reach of their sleeping quarters, an outsize 
dog-kennel formerly the abode of a quasi-mastiff now 
long since gathered. Since we cannot offer them 
separate bedrooms both goats have to be tethered to 
one post by separate ropes so that either may turn in 
when she wants to without the other necessarily having 
to accompany her. No fishing cast in the hands of the 
veriest tyre could rival the tangles my goats produce 
in their tethering sopes. <A fly on the end of a cast is 
a passive thing which permits itself to be slipped in and 
out of loops, but vot so a goat. Just when you have 
reached a critical powt in the process of disentanglement 
your goat gives an almighty heave, sits back on her 
haunches and pulls the whole thing tight again. The 
only alternative is to detach the goat from the distal 


end and hold her between your knees while you get on , 


with the rope; while you are doing this the other goat 
comes up and playfully butts you and/or her girl-friend 
to ensure that a difficult time is had by all. As soon as 
you have got the lines clear both goats gallop joyfully 
to and fro, repeatedly crossing in front of each other, 
and whenever possible incorporating any other obstacle 
within reach so that they are soon lying cheek by jow! 
in enforced intimacy and imminent danger of strangula- 
tion. Another playful habit indulged in freely by both 
is to take flying leaps at and strive to obtain a foothold 
on top of the dog-kennel, knocking it over and in- 
flicting further material damage on its already crazy 
roof. Since this bulletin started the housemaid has 
reported that All-Cleara has broken loose. I, for one, 
shall not care if she fails to return to her base. 
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Parliament 


The New Pharmacy Act 

SINCE the second reading of the Pharmacy and Medi- 
cines Bill in the Lords a conference has taken place 
between the Government and Viscount PLUMER and 
those for whom he was acting, and most of their 
difficulties have been removed. On Aug. 5 Viscount 
SIMON intimated that the amendments which he would 
move on behalf of the Government fell into two 
classes. Some technical amendments relating to clause 1 
of the bill were the result of careful revision by the 
Home Office. Amendments had also been devised to 
meet difficulties in the minds of those interested in 
herbal remedies. Clause 8, as the bill was originally 
drafted, provided that the medicine must have a label 
affixed which must show “ the appropriate designation 
of the substance so recommended or of each of the active 
constituents thereof.’ It had been feared that this 
might be understood to mean that it was necessary to 
state what were the chemical constituents, notwithstand- 
ing that there might be chemical changes after the 
contents had been put together. It was proposed to 
amend the clause so that it would be enough to say that 
the contents, for example, had been made of dandelion 
root. Viscount PLUMER pointed out that the “ drying, 
crushing or comminuting’’ named in subsection 4 of the 
clause were all dry processes. The herbalists therefore 
desired an amendment inserting the words *‘ macerating, 
infusing, boiling, decocting, distilling, .pressing and 
expressing, and a further amendment inserting the 
words “ with or without the addition as preservatives 
of glycerin, alcohol, esters of parahydroxy-benzoic acid, 
or such other preservative as the Minister of Health may 
sanction.”’ Lord Srmon resisted the first amendment, 
and Lord HoRDER said he must also strongly contest it. 
He was sympathetic to those who wished to take their 
medicines from a complicated mixture of ingredients 
prepared in a complicated fashion. The herbalists 
had been given a certain amount of what they asked for 
by the insertion of the phrase * or of each of the ingre- 
dients of which it is compounded.’ But now they were 
asking that processes should be permissible in preparing 
those ingredients which were calculated to so change 
and confuse the ingredients as to make it impossible to 
state what they finally were. The action of these pre- 
servatives on the questionable derivatives remaining 
after macerating, infusing, boiling and so on would 
render the principle of the bill which called for disclosure 
of no effect. The first amendment was withdrawn and 
the second was negatived. 

The bill received the Royal Assent on Aug. 7. 


Need for Organised Fracture Service 

In the House of Commons on Aug. 7, Dr. H. B. 
Morgan amplified the plea he had made in the debate 
on the Scottish estimate for a bigger and better fracture 
service. A B.M.A. committee in 1935 had stated that 
there was inadequate organisation of fracture treatment, 
imperfect surgical treatment even in the best hospitals, 
and failure in giving proper functional activity to prevent 
the injured parts from becoming stiff. This chaos was 
not due to lack of surgical technique or prowess, but to 
lack of organisation. The committee recommended 
segregation of fracture cases in one department, 
aftercare, the keeping of perfect records, and the estab- 
lishment of rehabilitation centres. As a result of this 
report the Delevingne committee was appointed by the 


“Government and after a thorough inquiry they confirmed 


the B.M.A. committee’s recommendations. The Dele- 
vingne committee classified hospitals in six grades, and 
only in grade-1 hospitals were the principles of treatment 
recommended by the committee followed. There were 
then only three hospitals in Wales where adequate 
treatment could be obtained, and in Scotland there was 
only one grade-1l hospital. Recently the Secretary of 
State for Scotland stated that there were six new ortho- 
peedie hospitals in Scotland, but he did not say whether 
they were up to grade-l standard. In England only 
74 hospitals were in grade 1 out of a total of 1100. Dr. 
Morgan thought the present Minister of Health and the 
Parliamentary Secretary had tried hard to improve 
things, but, they had been hampered by the conditions in 
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the voluntary hospitals and by lack of organisation. 
Even the Voluntary Hospitals Association were dis- 
satisfied with the position, but they had not the money 
for the necessary extensions. The rapid recovery of 
injured workers was vital and Dr. Morgan urged the 
Government to show what progress had been made in 
regard to grade-1 hospitals. Other grades were unim- 
portant. The supplementation of orthopedic centres 
was not enough; more organisation was needed. Did 
the Minister of Health and his advisers accept without 
reserve the recommendations of the B.M.A. fracture 
committee, and was it the policy of the Government to 
implement those recommendations as soon as possible, 
especially those of the Delevingne committee with regard 
to hospital grading? Dr. Morgan finished his speech with 
a volley of questions as to the working of what he called 
this Peter Pan service. 

Miss F. HorssBruGH wished Dr. Morgan would put 
some of these anxieties out of his mind and tell the 
ministry which were the hospitals where he alleged the 
treatment was not what it ought to be. She thought 
the Emergency Hospital Service had been one of the 
marvels of our war organisation. Orthopedic centres 
had not been graded according to the report of the 
Delevingne committee because they were now working 
under war-time conditions and the ministry did not want 
to rely on hospitals in vulnerable areas for long-term 
work. The work had been divided up into orthopedic 
centres and into A and B fracture departments. The B 
centres were short-term ones because they were generally 
in vulnerable areas. Apart from the ministry’s con- 
sultant advisers they had regional consultants to see that 
this type of treatment should be organised and the 
patients properly segregated. In the orthopedic centres 
there were about 5000 beds and in the fracture A depart- 
ments 5000 beds, which would give many thousands of 
people a chance to get this up-to-date and carefully 
arranged treatment. Miss Horsbrugh expressed her 
pride in the 10,000 new beds though Dr. Morgan still 
thought it was a tortoise pace. 


Scottish Health 


Seots M.P.s regarded the meagre ration of six hours 
allotted on July 30 to the debates on the health, educa- 
tion and agriculture of their native land as an example 
of Sassenach parsimony. In the absence of reports for 
1940 and 1941 they were resentful that Mr. T. JoHNsTON 
should have to introduce the estimates with a survey 
lasting only fifteen minutes. But in a year full of the 
restrictions and disabilities of war he was satisfied that 
an efficient public-health service had saved the country 
a major epidemic. Tuberculosis figures were increasing, 
diphtheria figures were higher than before, and para- 
typhoid, cerebrospinal fever and influenza were slightly 
up, but searlet fever, measles and whooping-cough were 
decreasing. During the year 500,000 children, about 
half of the total, had already been immunised for diph- 
theria, and local authorities during the school holidays 
were concentrating on the pre-school children. Under 
the E.M.S., beds had been reserved for possible and un- 
known war casualties but Mr. Johnston agreed that a 
much larger proportion of these beds ought to be made 
available for the civilian patients who were on the 
waiting-lists of other hospitals. Scotland now had 
seven new first-class hospitals and twenty new annexes 
to existing hospitals. Many thousands of beds were 
available and doctors and hospital authorities in Scotland 
had been notified that these beds were open to the 
patients on their waiting-lists. He hoped these new 
hospitals would be the nucleus of a great organisation 
for a united attack upon physical suffering. 

Turning to housing he said that in the Clyde four 
hostel camps are being provided, each accommodating 
180 people and capable of being converted into 2-3 
roomed houses after the war. There were a hundred 
hostels for children in use and another fifty “ready. 
During the year 14,206 new houses had been completed. 
Evacuees included 40,000 pre-school and 80,000 school- 
children. Out of the total school population of 743,800 
only 3600 were receiving no education, but there were 
160,200 half-timers. 

Mr. H. McNEILL in an eloquent maiden speech said 
that our treatment of- the homeless might mean the 
difference between defeat and victory, and appealed for 
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a Beaverbrook for the bombed out. Colonel Waren 
ELLIoT said the waiting-list was a humanitarian, social 
and economic scandal which was not present in anything 
like the same intensity in England save in the North. 
He thought the figures given by Mr. Johnston were 
signs of the strain and stress on the national health. 
Meningitis was due to overcrowding, paratyphoid to 
bad sanitation, and tuberculosis was the dapger signal 
of malnutrition. The Minister of Labour had said he 
would sooner have 10,000 extra rations than 10,000 
extra workers, yet there were only 2 canteens at Scottish 
pits. But feeding on the spot is a sure method of giving 
supplementary rations to those who really need them. 

Mr. K. Linpsay asked if something like a weltare 
department could not be set up in the Scottish education 
department. He would like to see the whole of proba- 
tion included under education. Dr. B. MorGAN 
deplored the organisation of fracture treatment in Scot- 
land which he said was far below the standard set up 
by the Delevingne committee. He had yet to hear of a 
rehabilitation centre in Scotland. Mr. G. BUCHANAN 
closed the hurried debate with a protest that there had not 
been time to say a word on perhaps the gravest matter 
in Scotland—juvenile crime. 


QUESTION TIME 
Milk for Next Winter 

Major G. Lioyp GrorGE replying to a question said: 
Substantial quantities of condensed milk have been manu- 
factured in this country during the summer and large quantities 
are being supplied from overseas. There is therefore no 
reason to expect that anyone will be short of milk during the 
coming winter, but individuals may have to consume rather 
more condensed milk and rather less liquid milk than they 
have been accustomed to do. In view of the perishable 
nature of milk and the paramount importance of avoiding 
waste we are satisfied that a formal rationing scheme is 
undesirable. One pint of liquid milk per day will continue to 
be available to all expectant mothers and infants up to five 
years of age under the provisions of the present National 
Milk Scheme. Supplies of half a pint per day will also be 
available for children and adolescents up to the end of their 
seventeenth year on payment of the full current prices. To 
enable liquid milk to be provided for those priority classes 
and to assist in the distribution of liquid milk to the remainder 
of the population, all members of the public will be required 
to register for milk. The cheese ration will be increased to 3 oz. 
per head for the ordinary consumer as from Aug. 25. The 
ration of 8 oz. for the priority classes will remain unchanged. 


National Wheatmeal Loaf 

Miss E. RaTuBone asked whether Major Ltoyp GrorcE 
was aware that a large proportion of the bread shops in 
London were refusing to stock the national wheatmeal loaf ; 
and, in view of the large public expenditure in advertisements 
urging the public to buy this loaf, will he consider making its 
supply compulsory.—Major Liroyp Grorce replied: The 
answer to the first and last part of the question is no. More 
than 3000 bakers and bread shops as well as the majority of 
the wholesalers and coéperative societies are already coéperat- 
ing with my department in popularising the sale of national 
wheatmeal bread in London. 


Pharmacy and Medicines Bill 

Sir E. Granam-Lirrte asked the Minister of Health if he 
would now name the bodies who were parties to the agreement 
arrived at, after long consultation, before the Pharmacy and 
Medicines Bill reached the House ; and if he was aware that 
the agreement was accepted by all the partiés concerned only 
with regard to the original clause 7, and that the other clauses 
were negotiated separately by different interests.—Mr. E. 
Brown replied: According to my information the following 
bodies signified their agreement with the proposals which 
form the basis of clause 9 of the bill (clause 7 in the bill as 
introduced): Proprietary Association of Great Britain, 
Pharmaceutical Society, National Pharmaceutical Union, 
Scottish Pharmaceutical Federation, Company Chemists 
Association, Wholesale Drug Trade Association, National 
Federation of Grocers and Provision Dealers Associations, 
Parliamentary Committee of the Coéperative Congress, and 
the Association of Wholesale Druggists and Manufacturers of 
Medicinal Preparations. The remaining clauses of the bill were 
not the subject of a general agreement of this kind but in 
certain instances the parties most closely concerned have been 
consulted. 
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Cost of National Health Insurance 

During the year ended Dec. 31, 1940, £17,948,000 was 
expended in Great Britain on sickness and disablement 
benefits under the National Health Insurance Acts. 

There are in England and Wales 17,290 doctors under 
contract with insurance committees. In 1940 they were paid 
£7,674,127 for treatment ; £251,938 for drugs ; and £256,767 
for mileage; making a total of £8,182,832. (Mr. Brown 
replying to Mr. W. THORNE.) 


Medical Examination of Recruits 

Mr. Rays Davies asked the Minister of Labour whether, in 
order to assist medical boards in testing men for service in 
the Army, he would request approved societies to supply the 
boards with the medical history of each case so as to avoid as 
far as possible passing those whose medical history made it 
obvious that they were physically incapable of making 
efficient soldiers.—Mr. Bevin replied: The investigation of 
previous medical history forms an important part of the 
medical examination, which includes careful questioning on 
this matter by the examining doctors. In addition, every 
man is informed, when called for medical examination, that 
the medical board will be prepared to give careful considera- 
tion to medical evidence regarding any serious illnesses or 
disabilities from which he has suffered, and he is also asked to 
complete a questionnaire designed to elicit information as to 
certain aspects of his previous medical history. I have given 
careful consideration to the suggestion but I am advised that 
it would not supplement the information already obtained to 
an extent sufficient to counterbalance the administrative 
difficulties in the way of its adoption. 

Mr. James Grirriras asked the Minister what steps were 
taken by the medical boards, Armed Forces Act, to prevent 
men with jeidencies to tuberculosis being recruited into the 
forces ; and if it was proposed to improve the system of 
examination, in view of the number of men discharged from 
the forees on account of tuberculosis.—Mr. BEvrn replied : 
Arrangements have been made for notification to the medical 
boards of particulars of every man of military age whose 
name appears on the tuberculosis register kept under the Public 
Health (Tuberculosis) Regulations, 1930. In addition, every 
man examined is asked to state if he has ever suffered from 
tuberculosis or received treatment for tuberculosis or suspected 
tuberculosis, and careful attention 1s given to any medical 
certificates which may be produced. It is general! y recognised 
that incipieat or latent pulmonary tuberculosis cannot usually 
be diagnosed by ordinary clinical examination, but wherever 
there is reason to suspect tuberculosis the board refers the 
man for radiological or other special examination by the 
tuberculosis officer of the local authority of the area in which 
he lives. A suggestion that the chest of every recruit should 
be radiologicaily examined was fully considered last year by 
the medical advisory committee under the chairmanship of 
Lord Horder, and the committee decided that its adoption 
was impracticable. 


Tuberculous Ex-Service Men in Wales 

Mr. Grirritus asked the Minister of Pensions if his atten- 
tion had been called to the resolution passed by the Welsh 
National Memorial Association, urging him to make provision 
for men discharged from the forces suffering from tuberculosis’; 
what provisions existed to provide such treatment ; and what 
further steps he was taking in the matter.-—Sir W. WomeErs- 
LEY replied: I have not received a copy of the resolvtion. 
Residential treatment for tuberculosis in ex-Service men falls 
to be provided by the local health authorities under their 
general tuberculosis scheme, and where such treatment is 
provided for a man whose need for treatment is due to war 
service the local authority is entitled to submit to the ministry 
a claim for reimbursement of the cost of the treatment. 
These arrangements have worked and are working satisfac- 
torily. In Wales the arrangements for residential treatment 
of ex-Service men are made through the Welsh National 
Memorie! Association and so far as I am aware there has been 
no difficulty in arranging any residential treatment required 
by cur pensioners. 

Mr. Grirritus asked the Minister of Health if his attention 
had heen called to the report of the Welsh National Memorial 
Association, indicating a deficiency of 400 beds for waiting 
tuberculosis cases ; and what steps were being taken to provide 
additional accommodation.—Mr. Brown replied: I have seen 
@ press report that a statement was made at a recent meeting 
of the association to the effect indicated. The question of 


1. See p. 200. 
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increasing the number of beds at present av ailable in Wales 
and elsewhere is under active consideration in my department. 


Incidence of Tuberculosis 
Mr. Brown replying to Mr. Ruys Davies said: Quarterly 

statistics of tuberculosis are not available, but the following 
table indicates the total numbers of new cases notified to 
local authorities, or which came to notice otherwise than by 
formal notification, during each of the three years 1938 to 
1940. 

1938 1939 1940 

P. N-p. P. N-p. P. N-p. 
England 40,109 .. 13,759 37,607 .. 12,283 39,363 .. 11,335 
Wales .. 3096... 1129 2943... 1000 S184... 1047 
P, pulmonary ; N-p, non-pulmonary 


The House adjourned for the summer recess on Aug. 7 


Letters to the Editor 


HOME GUARD MEDICAL SERVICE 

Sir,—The following extracts from a letter I addressed 
to the English commandant of the Canadian Red Cross 
are self explanatory. One of Colonel Scott’s objects in 
equipping a large section of the Home Guard in this way 
was to encourage other areas of the Home Guard to do 
the same. 

Harley Street, W.1. A. LAWRENCE ABEL. 

Dear Colonel Scott,—A few weeks ago I was asked to 
take charge of the medical arrangements for the Home 
Guard in an area of some 300 square miles of one of our 
south-eastern counties. The whole county is known as a 

‘zone,” and this particular zone is divided into five 
groups, of which mine is group 2. The chief medical 
officer of the zone is Dr. Gordon Ward. Together we 
tried to visualise the needs of potential Home Guard 
casualties in a possible invasion area. We considered 
that this might mean the landing of large numbers of 
air-borne troops with consequent immobilisation of all 
road transport, except actual fighting men and materials. 
So long as the battle continued in the immediate neigh- 
bourhood, casualties, which would be bound to occur 
among members of the Home Guard, might be prevented 
from reaching organised medical aid for three, four, five 
or even seven days. Of course if the fighting were of a 
less severe nature, or finished more quickly, then the 
excellent and adequate resources of the A.R.P., the 
Emergency Medical Service and the regular R.A.M.C. 
would all play their part in attending to Home Guard 
casualties. However, in order that every type of 


’ contingency should be planned for as far as possible, it 


was decided to establish in the country districts collecting 
posts for Home Guard casualties, at a distance of not 
more than a mile from each other. The main towns, 
small towns and a number of the larger villages have well- 
equipped and well-staffed A.R.P. first-aid posts, already 
quite capable of dealing with the casualties we have in 
mind should they occur in the town or village, or within 
a mile of such aid-posts. The problem therefore resolved 
itself into the provision of collecting posts in the more 
isolated country districts, where, with the type of 
fighting we know would be going on, any adequate 
medical aid might be withheld for a considerable time. 
At that time there was no indication from the War Office 
that any medical supplies would be forthcoming, and 
certainly not on the gigantic scale we envisaged in those 
early days when a medical service for the Home Guard 
came into being. 

When I told you of my difficulties you were immediately 
sympathetic. You told me that your generous supporters 
throughout Canada would be pleased to know that some 
of the medical supplies and comforts they had provided 
would be at the service of Home Guard casualties in this 
country. Together we went through the long lists of 
your available Canadian Red Cross materials in this 
country with a view to pieking out items most suitable 
for the type of collecting post I have indicated. Within 
two or three weeks my battalion medical officers had 
obtained permission from patriotic people in the neigh- 
bourhood to use their premises for such posts—farm 
houses, private houses, churches, schools, schoolrooms, 
garages and other buildings, including country inns. 
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“Then the day when the cases from 
Canada were due at my headquarters. They were 80 in 
number, and had to be dispersed among 180 receptacles. 
We had not been able to obtain any more packing cases, 
but once again you waved your magic wand, and not 
only did 80 full packing cases turn up with the medical 
stores, but 100 empty packing cases as well. With 
several other medical officers and a large working party 
of officers and men of the Home Guard, Whit-Sunday was 
spent opening the Canadian cases and sorting out the 
goods from those 80, so that each of the 180 cases should 
contain a like amount of first-aid supplies. This took us 
the whole of a hot day, but before nightfall the last case 
was sealed up and all were ready to be distributed. 

Each case contained a large sterile tin hermetically 
sealed with several hundred dressings, a generous supply 
of blankets, triangular bandages, T-bandages, roller 
bandages, which with socks, pyjamas, pneumonia 
jackets, mattress pads and surgical towels, comprised 
most of the equipment. After each crate had been 
securely sealed two stencils were used to paint on two 
messages—‘‘ Property of the Canadian Red Cross,”’ and 
** Home Guard dressings. For use in invasion only.” 
Since then a further small package has been sent to each 
post, containing 10 grains of morphine in gr. 4 tablets 
suitable for placing under the tongue, a sterile tin holding 
several yards of Vaseline gauze, and a dusting bottle of 
sulphanilamide powder. We have been able to purchase 
the first two items through the generosity of Mrs. M. F. 
Buckingham, with a small contribution from each local 
district battalion funds ; for the third I must again thank 
the generous folk you represent. The commanding 
officer of our region kindly arranged for Army transport, 
and two days later each casualty collecting post was 
equipped. 

Anyone who is wounded or injured or burned by 
flame throwers in this particular group will not have to 
walk, crawl or be carried more than half a mile before 
adequate first-aid comforts will be found available at a 

t, the exact location of which each man will know 

forehand. All wounded will be collected under one 
roof in each hamlet, village or district, and while the 
stress of battle continues wounds will be dressed, 
clothing applied, pain alleviated and burns antisepticised 
and given suitable covering until such time as roads 
become passable for medical officers or ambulances. 
Thanks to the generosity of the Canadian Red Cross, the 
country areas of my 300 square miles of England, which 
might in time of actual combat be beyond the reach of 
any other organisation, have what are probably the best 


“equipped casualty collecting posts for the Home Guard 


in the whole country. Each man is being taught as 
much first-aid as possible and many of the posts are 
staffed by housewives who have had _ considerable 
nursing or first-aid experience. 


TREATMENT OF TROOPS AT CIVILIAN V.D. 
CLINICS 

Srmr,—I have had great difficulty in finding out what 
treatment has been given to troops before they attend 
the civilian clinic for “ surveillance’ and “ carry on” 
treatments. Many of the various forms are not filled 
in or not sent at all, or have been mislaid owing to units 
and men being moved about the country. Few men 
bring the new “ pro forma’’ (not numbered). I suggest 
that all troops suffering from V.D. should be given the 
ordinary civilian transfer card, V. 44, when they leave 
the military V.D. hospital, and these forms should be 
kept with their pay books. The Army forms could be 
sent to the clinic, as at present, for the Army will of 
course require them. Unless something of this sort is 
done there will be chaos in the treatment of V.D., 
especially after the war when some men will be demobi- 
lised with insufficient treatment. These men will come 
to civilian V.D. clinics, and the M.O.’s will not know 
what treatment they had in the Army. 

1 also suggest that a memo should be sent to all 
M.O.’s of urits that in suspected gonorrhoea M. & B. 693 
should not be given until a smear has been taken. This 
does not happen only in the Army. I have many cases 
on my books in which the diagnosis of gonorrhcea could 
not be bacteriologically confirmed because M. & B. 693 
had been given before patients were sent to the clinic. 


Bradford. H. H. Wuaire. 
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ALOPECIA IN FRIGHTENED CHILDREN 


Sir,—With reference to Dr. Hingston’s letter of 
Aug. 2, I believe that Dr. Whitfield said in his Lumleian 
lectures many years ago that in the last war alopecia 
areata was so common after air-raids in this country 
that some wag suggested the term “ alopecia air-raider ”’ ! 
On the other hand, in my experience the condition was 
no commoner among our troops in France than in ordin- 
ary civilian penetre. and I cannot recollect a single case 
that I attributed to the strain and fear provoked by 
prolonged exposure to shell-fire. It would be interesting, 
however, to learn the experience of other dermatologists 
and of those who had to treat the war neuroses. I had 
expected to see many cases both in private and hospital 
eg as the result of the intensive bombing of London, 

ut this has not been so. I have seen one case of 
extensive alopecia areata, associated with neuroderma- 
titis, in a man who had twice been bombed out of both 
home and business premises, but in his case it was 
anxiety about his future rather than fear that was, I 
think, responsible. Shock, fear and anxiety are certainly 
important predisposing factors in many cases, and it is 
a remarkable thing that the incidence should not, so far 
as I can judge, have been raised in this war. 


London, W.1. H. W. BARBER. 


WATER-BORNE OUTBREAK OF PARATYPHOID B 


Srr,—There has recently occurred in this district a 
small localised outbreak of paratyphoid-B fever due to 
the consumption of a contaminated water-supply. 
The evidence collected has proved fairly conclusively 
that the outbreak—20 cases out of a “ population-at- 
risk ’’ of 28—was due to the consumption of water from 
a pump situated in the old type of court and supplyi 
seven houses only. The Bacterium paratyphosum 
has been isolated from the water-supply during the 
investigations by three distinct members of the Emer- 
gency Public Health Laboratory Service—Prof, Wilson, 
Oxford, Dr. Knox, Leicester, Dr. Gell, Northampton— 
and furthermore the organism isolated has been shown 
to be similar culturally and serologically to the one 
isolated from specimens of feces and urine from the 
patients concerned. This small outbreak is of par- 
ticular significance as I can find no evidence in the 
medical literature of an outbreak of paratyphoid fever 
being caused through the consumption of a contaminated 
water-supply. 

Brixworth, Northants. Davip J. JONEs. 

OILING FLOORS 


Sir,.— With reference to Major Thomas’s article of 
Aug. 2, I should like to point out that many of the oils 
used in Lancashire cotton mills have been proved to 
possess dermatitic and carcinogenic properties and in my 
opinion cannot be handled without risk. 


Manchester. J. M. Tworr. 


OUR COLLEAGUES FROM ABROAD 


Srr,—At a time when the civilised world is fighting 
the spirit of intolerance, inhumanity and _ selfishness 
personified in the Fascist regime, I have received a 

rinted circular, distributed presumably to all doctors 
in the country, entitled the “ Palien Doctor Ramp.’ In 
support of its contention that no work should be given 
to alien doctors the circular claims that there is now not 
enough work for British doctors to do. It counters 
official statements about the shortage of doctors by 
stating (without proof) that there are “ hundreds, and 
probably thousands of doctors crying out for more 
work,’’ and gives examples of scurrilous medical practice 
by alien doctors. We are led to infer that such practice 
is typical and that all alien doctors are capable of similar 
behaviour. Unethical practice may be found among 
our own number, but would we be justified in concluding 
that all British doctors are similarly tainted ? 

The circular goes on to tell of fifth-column activities 
which give us “ little reason to welcome the strangers 
in our midst . . . We know not what is behind alien 
infiltration.’’ Nearly all these strangers in our midst have 
escaped from the terrorism of the states we are now 
fighting. We granted them refuge ; it was the least we 
could do. Then all were interned, and only those have 
been released whose credentials have passed a criticial 
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examination. People ‘ie attempt to create another 
alien fifth-columnist scare ignore the main factors 
responsible for the fall of other countries. France, 
Norway and the Balkan states were overcome not so 
much by alien activity as by the traitors among their own 
countrymen, of the Laval and Quisling types. We are 
not blind to the fact that, among the thousands of 
refugees, spy organisations may at first have been able 
to work with little inconvenience. But precautions 
have been taken, and we must remember—and keep 
remembering, with the same passion that fires us in the 
** strangers were 
the first victims of Fascism, and that many of them, 
honourable well-qualified doctors, have suffered humilia- 
tion, torture and destitution such as we can barely 
imagine. Are they to be spoken of here, too, as if they 
were unwanted suspects, while the structures of civilisation 
are destroyed by their persecutors ? What of this spirit 
of humanity that we profess to be defending ? 
Grantham. M. DANIELS. 


Medical News 
University of Oxford 


In a congregation held on July 2 
were conferred :— 

M.D.—A. H. Hunt. 

M.Ch.—Harland Rees. 

B.M.—A. P. D. Montgomery, F. G. Beilby, A. G. A. Albers, 
J. 8. A. Davies, J. W. Gerrard, J. P. Tizard, G. 
H. Davies, R. T. Campbell, L.. T. Se J. Monk, R. 
Peretval, Pamela M. Blake, *R. F. G. ‘Wilmot, *J. 

er. 


6 the following degrees 


* In absence. 
University of Cambridge 

On Aug. 2 the following degrees were conferred #— 

M.D.—*K. Vigors Earle, E. D. Hoare, and R. H. Dobbs. 

M.B., B.Chir.—*R. M. Archer, *E. D. Barlow, *R. y: Bateman, 
*R. 1. 8S. Bayliss, 8. L. Binderman, *P. T. Boyle, *K. F. C. Brown, 
*E. D. H. Cowen, *Donald Currie, Brandon my *Raymond 
Daley, *J. O. W. Dick, *W. M. M. Douglass, *J. R. Ellis, *R. M. 
Evans, John Foley, *R. B. Franks, *R. E. A. 8 . » We 
Harris, *A. Holmes Smith, *F. H. Howarth, *E. W. Hyde, G. T. 

*E. F. Laidlaw, J. M. Lipscomb, *J. F. 
Lucey, *G. M. Lunn 0. 
*A. E. de la T. *Robert G. A. Mott, J. M. Mun: 
gavin, H. Nixon, *J. F. North, M. 
*A.G.E. Perrin, T. Pheils, *G. E. Pinkerton, 

K. idee: *K. B. Rooke, *R. D. Scott, C. G. R. Sell, *A. W. 
Simmiins *A. G. Stansfeld, *D. E. Thompson, *A. J. H. Tomlinson, 

= . Thurston, *A. B. Unwin, *A. H. Widdup, *J. M. Wilcox, 
. Kinnier W ilson, C. H. Wood, and *W. B. Young. 


* By proxy. 
Dr. M. M. Bull and Dr. C. R. Rapp have been appointed 
demonstrators in anatomy, and Dr. A. M. Barrett demon- 
strator in pathology. 


British Social Hygiene Council 

During the decade 1930-40 the council have spent over 
£160,000 on educational work. Of this over £70,000 was 
contributed by local authorities’ quota grants and the rest 
by voluntary funds. They held 646 courses for young people 
between the ages of 14 and 25, and 432 for responsible adult 
groups. Over 50,000 young people and over 35,000 adults 
attended the courses. 


Alvarenga Prize 

The College of Physicians of Philadelphia have awarded 
this prize to Dr. John J. Bittner of the Roscoe B. Jackson 
Memorial Laboratory, Bar Harbor, Maine, in recognition of 
his studies on cancer. The prize was established in 1883 by the 
will of Pedro Alvarenga of Lisbon, an associate fellow of the 
college, to be awarded on each anniversary of his death to the 
author of the best memorial on any branch of medicine. 
Naval Award 

The M.B.£., has been awarded to Temp. Surgeon Lieutenant 
F. R. Badenoch, M.B. Glasg., R.N.V.R., for courage in rescue 
work during air-raids on Portsmouth. 
Medical Casualties 

The following R.A.M.C. officers have been posted as 
wounded: Captain J. H. Jackson, M.B. Durh.; Captain 
Bethel Lapedus, M.B. Dub]. ; and Captain R. N. Lees, M.B. 
Aberd. 


CorricenpuM.—In Dr. A. E. Hodgso oe on cutaneous 
anthrax (June 28, p. 811) the doses of 2 Neo rsivan given are 
in grammes and not in milligrammes as printed. 
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VINCENT JOSEPH REDMAN SHERIDAN 
D.S.C., M.B. EDIN. ; SURGEON LIEUTENANT, R.N. 


Surgeon Lieutenant V. J. R. Sheridan, who was lost 
when H.M.S. Kelly sank off Crete, was the second son 
of Dr. John Sheridan of Barnsley. Born in 1914 he 
was educated at Stonyhurst and graduated at Edinburgh 
in 1936. He joined the medical service of the Royal 
Navy a year later, and after a course at Chatham was 
posted to the China Station. In October, 1938, when 
H.M.S. Sandpiper was bombed by Japanese aircraft he 
was commended for his cool and excellent conduct. 
In January, 1940, he won his D.S.C. for further services 
in connexion with the Sino-Japanese conflict. Sheridan 
returned to England in March of last year and was 
appointed to H.M.S. Kelly. When the ship was tor- 
pedoed on May 9 the sick bay was wrecked and Sheridan 
had to look after the wounded by the light of a torch, 
but the captain of the flotilla later wrote that he was 
untiring in his efforts to ease their pain. 


Captain FRANK ROBERT OLIVER HAYWARD, whose 
death is announced, was in practice before the war at 
Chelmsford, where he was anzsthetist to the Chelmsford 
Hospital. He volunteered for service the day war was 
declared and was posted as medical officer to a yeomanry 
regiment. He qualified M.R.C.S. from Guy’s, Hospital 
in 1932. He was 33 and leaves his widow with a young 
son. 

Captain ROBERT THOMSON Easton, who died of wounds 
in the Middle East in May, was born in 1903. He 
graduated M.B. at the University of Aberdeen in 1927 
and held house-appointments at the Royal Infirmary, 
Oldham, later becoming an assistant resident medical 
officer at St. Mary’s Hospital, Plaistow. He joined the 
R.A.M,C, T.A. shortly before the outbreak of war and 
last year was promoted captain. 


Lieutenant THOMAS WILLIAM GREATOREX, who is 
reported to have died of wounds, was the son of Dr. R. W. 
Greatorex of Halifax. He was born in 1914 and obtained 
his conjoint qualification last year. He was gazetted 
lieutenant in the R.A.M.C. last December. 


Infectious Disease in England and Wales 
WEEK ENDED AUGUST 2 

Notifications.—The following cases of infectious disease 
were notified during the week: smallpox, 0; scarlet 
fever, 863; whooping-cough, 3731; diphtheria, 727 ; 
paratyphoid, 194; typhoid, 34; measles (excluding 
rubella), 3084 ; pneumonia (primary or influenzal), 424 ; 
puerperal pyrexia, 136; cerebrospinal fever, 166; 
poliomyelitis, 28; polio-encephalitis, 5; encephalitis 
lethargica, 5; dysentery, 122 ; ophthalmia neonatorum, 
86. No case of cholera, plague or typhus fever was 
notified during the week. 

Notifications of paratyphoid for the second time 
showed a decrease. Of the 194 cases, 25 were reported from 
the County of Chester (Birkenhead 7, Bebington 6) and 
06 from Lancaster (Liverpool 70). 

Deaths.—In 126 great towns there were no deaths from 
enteric fever, 1 (0) from scarlet fever, 22 (2) from whoop- 
ing-cough, 4 (0) from measles, 26 ia) “from diphtheria, 
34 (4) from diarrhoea and enteritis under 2 years, and 4 
(0) trom influenza. The figures in parentheses are 
those for Londow itself. 

Tottenham reported 4 deaths from whooping-cough, Sheffield 3. 
There were 3 fatal cases of diphtheria at Liverpool. 

The number of stillbirths notified during the week was 
191 (corresponding to a rate of 41 per thousand total 
births), including 24 in London. 


The index and title-page to Vol. I, 1941, which was 
completed with the issue of June 28, will be ready shortly. 
A copy will be sent gratis to subscribers on receipt of 
a post card addressed to the Manager of THe LANCET, 
7, Adam Street, Adelphi, W.C.2. Subscribers who 
have not already indicated their desire to receive 
indexes regularly as published should do so now. 
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Marriages and Deaths 


BIRTHS 


BLiack.—On Aug. 9, at Alresford, Hants, the wife of ™ mp. Lieut.- 
Colonel J. Gordon Blac k, R.A.M. a daughte 

CREIGHTON,-—On June 7 J at Nairobi, Kenya, the wife of Captain 
J. Ow E.A.A.M.C.- 

CRIMMIN.—On Aug. 8 at WW eaten, the wife of Major G. W. Crimmin, 

.M.C.—a daughter. 

Morris.—On Aug. 3, the wife of Dr. Lawrence Morris, of Bicken- 
hall Mansions, W.1—e son. 

PRITCHARD.—On Aug. 5, at Hemel Hempstead, the wife of Dr. J. J. 
Pritchard—a son. 

Rupp. re: Aug. 4, at re! the wife of Major T. N. Rudd, 


M.C.—a daughte 
aR, —On Aug. 5 the wife of Dr. F. A. H. Simmons—a son. 
MARRIAGES 


GOLDEN— We ATERSON.—On Aug. 7, in London, Michael Golden, 
M.R.C , to Diana Waterson. 

wee an. 18.—On July 26, in London, Reginald Peter Mills, 
M.R.C.8., to Steuart Davies. 

W HITESIDE—SPENCER. Aug. 8, at Bradford-on-Avon, Wilts, 
Cecil Hamilton Ww hitesiden” M.R.C.S., captain R.A.M.C., to 


Charlotte Spencer. 
DEATHS 


Fuiron.—On Aug. 5, Thomas Ronald Fulton, M.B. Glasg., of 
Sutton-on-Sea. 

.—On Aug. 11, in Edinburgh, Kenmure Duncan Melville, 

.D 

O'MEaRA—On Aug. 10, at Luton, John Morgan O’Meara, M.D. 
sond,. 

Rice-OxLtey.—On Aug. 10, at Chalfont St. Peter, Alfred James 
Rice-Oxley, Kt., yy M.A. Oxfd, M.D. Dubl., M.R.C.P., of 
Kensington, age ed 8 

Ripovut.—On Aug. 9, Charles Archibald Scott Ridout, M.S. Lond., 
F.R.C.S., of Southsea. 

Surres.—On Aug. 
D.M.R.E 


8, in London, Bertram Shires, M.B. Edin., 


VERDON-RorE.—On Aug. 7, Spencer Vernon-Roe, M.B. Camb., of 
Sinnington, Yorks (formerly of Putney). 

Ww ane. ‘ot Aug. 9, at Waring, 
D.S.0., M.R.C.S., colonel, late R.A.M.C., 69. 


Appointments 


KINGTON, FRASER, M.D. Camb., D.P.H.: M. H. War- 
wickshire 

Brown, K. CARNARVON, M.B. Lond., D.A.: R.M.O. at Royal 
Northern Hospital, London. 

Euuis, G. E. D., M.R.C.S., surgeon captain, R.N. retd.: asst. M.O. 
(civil defence) for Brighton. 

FLECKER, MARGARET, M.B., Adelaide: R.M.O. at the Emergency 
Maternity Giisland. 

GILLespie, J. E. M.D. Dubl., D.P.M.: medical registrar at 
the National ts e Hospital, London. 

HeRapPatnu, J. C., B.M. Oxfd, M.B. Wales: junior assistant in the 
medical unit, Welsh National School of Medicine, Cardiff. 
JENKINS, Rircnie, M.B. Wales : R.M.O. at Cardiff Royal Infirmary. 
Linpsay, JAMES, M.D. Glasg.: examining factory surgeon for 

Royton, Lancashire. 
Scorr, Eprru, M.B. Aberd. : R.M.O. at Leicester General Hospital. 
SHOOTER, R. A., M.B. Camb.: R.M.O. at the Royai West Sussex 
Hospital, Chichester. 
SMITH, GURNEY, L.M.S.S.A.: asst. R.M.O. at Norwich 
Infirm 
Topp, R. B. Camb. : R.M.O. at Leicester General Hospital. 


Royat Sussex County Hosprrat, Briguton.—As an 
extension of the Latilla department of physical medicine, 
its founder, Mrs. Herbert Latilla, and her two daughters 
have presented to the hospital a motor-van equipped 
with apparatus for electrical treatment, which daily 
visits centres in country districts, avoiding towns where 
treatment is already available. All new patients must first 
attend at the hospital and pass through the almoner’s depart- 
ment. Overlapping and abuse of the service are thus avoided. 
Masseuses are selected from the staff of the department and 
the van is driven by members of the W.V.S. 


The FeLLowsuir OF MEDICINE AND Post-GRADUATE MEDI- 
CAL ASSOCIATION has arranged the following M.R.C.P. courses : 
neurology at the West End Hospital for Nervous Diseases 
(Aug. 26-Sept. 19, Tuesdays and Fridays at 3.30 P.M.) ; 
heart diseases at the Royal Chest Hospital (Aug. 27—Sept. 17, 
Wednesdays at 3.30 P.m.); chest and heart diseases at the 
London Chest Hospital (Sept. 2-25, Tuesdays and Thursdays 
at 2 p.m.). They will also hold the following final 
F.R.C.S. courses: clinical course at St. Mary Islington 
Hospital (Sept . 3-24, Wednesdays at 2 P.m.); orthope- 
dies at Royal National Orthopedic Hospital, Stanmore 
(Sept. 6-27, Saturdays at 2.15 p.m.); and a comprehensive 
course at the Royal Cancer Hospital (Sept. 29-Oct. 17, every 
morning). Further information may be had from the 
secretary of the fellowship, 1, Wimpole Street, London, W.1. 


— 
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Intestinal Toxemia with Hypertension 
Gastric Fermentation and Distension 


A 
COMBINATION 
OF ACTIVATED 

CHARCOAL 

WiTH s 
KAOLIN 


Charkaoslin adsorbs toxins and gases in the stomach and intestines. 
An index of its adsorptive activity is its complete deodorisation of 
the intestinal contents. Charkaolin has given remarkable results 
in some cases of hypertension with intestinal auto-intoxication. 

Charkaolin is the original preparation of 

activated charcoal with Osmo Kaolin. 

CHARKAOLIN GRANULES CHARKAOLIN TABLETS 
In bortles at 2/6 In bottles at 1/6 and 2/6 
Plus Purchase Tax. 


ALLEN and HANBURY S Ltd 


LONDON-E-2 


| 


Telephone: Telegrams: 
Bishopsgate 3201 (12 lines) “Greenburys Beth London” 
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SIMPLE AND INEXPENSIVE EMERGENCY EQUIPMENT FOR ADMINISTERING 
OXYGEN RESUSCITATION TO SEVERAL PATIENTS FROM A SINGLE CYLINDER 


With this apparatus, any ward can be converted into 
an Oxygen Resuscitation Ward in a few minutes, 
without structural alteration. The apparatus con- 
sists of two 100 cubic feet Oxygen cylinders (one 
* Running ’, and one ‘ Reserve’ which automatically 
cuts in when the first is exhausted), and appropriate 
number of quick-coupling units, two autcmatic 
pressure regulators and tubing. 

Assembly is extremely simple. Each control unit 
is clamped to the bedrail, and its rubber tube is 
plugged in to the check connecter of the preceding 
unit. The appropriate flow meter and mask or nasal 


opening the fine adjustment valve on the control 


- unit. Units can be used independently of one 


another. There can be no wastage of Oxygen, as 
the check connecters are fitted with valves which 
allow the gas to flow only while the unit next astern 
is plugged in. 

This apparatus is not only inexpensive to buy, and 
costs nothing to install but saves on the price of 
oxygen, which costs less per cubic foot in 100 cubic 
feet cylinders than in smaller ones. 

The British Oxygen Company Limited’s Technical 
Representatives will be glad to call on any Hospital 


catheter is attached, and treatment commenced by @_ with full details and prices. 


MEDICAL 


Incorporating COXETER & SON LTD 


THE BRITISH OXYGEN COMPANY LIMITED 


SECTION 
WEMBLEY 


A. CHARLES KING LTD. 
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Milk Intolerance 
Milk in various forms, both modified and 
unmodified, and the curd formations conse- 
quent upon contact with the gastric juices, 


Ditvutep Mirk — 1 part milk 
and 1 part water 


MILK 
tarily brought 


-The milk was momen- 
boiling point. 


AcID 


Lactic 


Acip Mux (Special) — TIC Mi_x — 30 drops of 
Lactic Acid B.P. added drop by drop lactic acid B.P. added per pint of 
until milk just begins to curdle muk, 


CitratepD Mux—1.3 grains of 
sodium citrate added to 1 fl. oz. of 
raw milk. 


grains of 
sodium citrate added to 1 fl. oz. of raw 
milk and t 


e mixture brought tothe boil 


MiLk anv WatEeR — | part 
miik to 1 part Barley Water. 


Duvtep Mik — 
and 2 parts water, 


anp Cream — 1 part 
milk to 1 part cream. 


BenGer’s F oop prepared by standard 
formula and self-digested for 5 mins. 


Bencer's Foon prepared by standard 
formula and self-digested for 15 mins. 


An infant’s gastric juice contains the 
rennin rather than pepsin. 


BeEnGer’s Foon prepared by siandard 
formula and self-digested for 30 mins. 


This photograph shows the effect of Here is shown the effect of rennet on 


rennet on Human Milk adjusted to Benger’s Food prepared by Formula 
pH 46. 1 and adjusted to pH 4.6. 
A short monograph on this subject has 
been published by Benger’s Food Ltd., 


Holmes Chapel, Cheshire, and is available 
to any member of the médical profession 


forwarding his or her card. 


FOR ALL YOUR 
MEDICAL AND 
SURGICAL 
REQUIREMENTS! 


Maw’s are actual manufacturers 
of many of the lines they sell 
and have a world-wide reputation 
for fine quality and reliability 


DISPENSARY EQUIPMENT 
AND APPARATUS 


SURGICAL AND MEDICAL 
SUNDRIES OF EVERY KIND 


SURGICAL DRESSINGS 
SURGICAL APPLIANCES 


BELTS, TRUSSES AND 
ELASTIC HOSIERY 


S. MAW, SON & SONS, LTD. 


ALDERSGATE HOUSE, NEW BARNET, HERTS 
Telephone: Barnet 5555 
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helps to overcome the devitalizing effects of respiratory infec- 
tions, pregnancy, dietary deficiencies; and it is an excellent 
appetite stimulant. This dependable, bitter, and reconstructive 
Tonic contains valuable mineral salts; and it has been prescribed 
by doctors the world over for more than 60 years. 


Such care is devoted to the preparation of Compound Syrup of 
Hypophosphites “Fellows” that only by making sure of the name 
“FELLOWS” can you be certain of the same unvarying quality. 


Samples on Request 


Fellows Medical Mfg. Co., Ltd. 
286 St. Paul Street, West Montreal, Canada 


SHADOWLESS LAMP 


WITHOUT WHICH NO OPERATING 
THEATRE FULLY EQUIPPED 
Provides an intense, shadowless, cool and diffused |i 
the surgeon to see clearly and distine::y throughout t a. ewes 
Can be adjusted by a touch. Easy to 
instal. Low maintenance. No glass mirrors to break or require 
adjustment. Outer glass of non-splinterable safety type. 
Installed by most leading Hospitals, Infirmaries and Institutions 
come we country, including those of the LONDON COUNTY 


WRITE FOR DESCRIPTIVE ILLUSTRATED LEAFLET 


KELVIN, BOTTOMLEY & BAIRD’ 
LIMITED 


4 


; 
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Always a 
reliable for 
children . . 


* Just to be on the safe side” the choice 
of an antacid or gentle laxative has 
wisely fallen upon Dinneford’s Pure Fluid 
Magnesia—times without number. Under 
the instructions of the doctor, nurse or 
mother frequently gives a teaspoonful or 
so of Dinneford’s to allay gastric and 
other disturbances and so to make the 
infant fall peacefully asleep. 


pure fluid 
MAGNESIA 


THE TREAIMEN! 


Philips all metal cradle with two switch variable heat 
control, combining minimum weight with maximum strength. 
The ideal bath for ward use. Conforms to Ministry of 
Health recommendations. 6-lamp, 9-lamp and 12-lamp sizes. 


As_ supplied to the leading Hospitals 
and Institutions throughout the country. 


IMMEDIATE DELIVERY ALL TYPES 


PHILIPS METALIX 


(Philips Lamps Ltd.). Century House, Shaftesbury Ave., London. W.C.2. 


The Original Preparation 
English Trade Mark No, 276477 (1905) 


The Safest and most Reliable 
Local Anesthetic for 
Surgical Cases 


all 


GOLD MEDAL 19/34 


Does not contain Cocaine, and does not come under 


the Dangerous Drugs Act. 
Supplied in 
Powder. Cartridges. Ampoules of Solution. 
Tablets of various Sizes. Ampoules of Sterilized Powder. 
Literature on Request. 
Sold under Agreement. 


THE SACCHARIN CORPORATION LTD. 
84, Malford Grove, Snaresbrook, London, E.18. 
Telegrams: SACARINO, RATH, LONDON. 
Telephone: Wanstead 3287. 


Australian Agents: 
J. L. Brown & Co., 123, William Street, Melbourne, C.1, 
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CIVILIAN “particule 


are normally covered 


WITHOUT 
EXTRA 
CHLORODYNE 
under new The Original and 
SCOTTISH WIDOWS’ in all parts of the world 
for over 90 years. 
Always insist on 


“Dr. Collls Browne's.” 


THERE I$ NO SUBSTITUTE 


DEAR 


| N prescribing “ Ardente ”’ for your deaf patients when 
an aid becomes necessary, you are safe because they 
can obtain service in most important towns throughout 
Great Britain—to meet any change in their aural 
condition. As an additional safety factor, each 
“ Ardente "’ is covered by its maker’s guarantee. 


There are a full range of Ardente types—electrical, 
and non-electrical, bone-conduction, granule, valve, 
and phantom—which are individually sulted, after 
testing by Aurameter, to the needs of each case—no 
expense being Incurred until hearing satisfactorily. 


M. Inet, 


ARDENTE, LTD.— 309 oxroro st., LONDON, W.1. 


Phones: Mayfair 1380 / 1718/0947 


ASGOW LIVERPOOL 


LEEDS MANCHESTER NEWCASTLE 
80 


re 
_| 
prs: Edinburgh, 2 
| | 
wring OUR SERVICE TO DOCTORS: 
“An 
e 
Service . | 
ex chiang! ” 
Conditions 
| 
Hospltals,or any of oursddresses, 
10 MEDALS, 6 DIPLOMAS. 
b 
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JENNER INSTITUTE ivcerinated VACCINE LYMPH 


CES REGULATIONS (BRITISH PRODUCT) 


Telephone : ARGE TUBES (EXPORT Only) sufficient for 5 vaccinations, 1s.64.each; 
6867. SOLE AGENTS FOR SCLAVO’S ANTI-ANTHRAX SERUM. (2 words). 
JENNER INSTITUTE FOR CALF LYMPH LTD., 73, Charch Road, Battersea, S.W.11. 


0x0 LABORATORIES 
2_*%_\ for PERNICIOUS ANAEMIA 


PREPARATION 


*OXOID ” 
LIVER EXTRACT 


FOR INJECTION (I.M.) 


Each batch is clinically tested before issue. Maintenance dose is 2 c.c. injected at weekly or 
fortnightly intervals. Dosage for emergency use is 4 c.c. the first day and 2 c.c. on alternate days. 


OXO LIMITED, Thames House, London, E.C.4 
OXO LABORATORIES PREPARATION 


FOR DISORDERS OF 
THE MENOPAUSE 


non-irritant Toilet Preparations 
‘Ovendosyn’ provides the essential prescri 
constituents for the complete control specially for ption in 

of menopausal symptoms. Allergic Cases 


A complete range of toilet preparations entirely 
free from Orris in any of its forms or other 
irritants (B.M.J., Medical World, etc). A safe 
alternative to suspected cosmetics. Through 
any Chemist or direct from BOUTALLS LTD., 
150, Southampton Row, London, W.C.1. 


MICROSCOPES! 


A selection of fine instruments for sale at reasonable 


The synthetic cestrogen promotes a 


ices 
gradual adjustment to the new endocrine ALSO MICROSCOPES WANTED FOR CASH 
level, and the calcium content, besides WALLACE HEATON LIMITED 
guarding against the deficiency of this 127, NEW BOND ST.,LONDON Phone: MAYfair 7511 
element associated with the climacteric, 
greatly reduces—or entirely eliminates ngage 
—the nausea that often complicates DIPLOMA IN PUBLIC HEALTH 
treatment with stilbeestrol by itself. THE ROYAL INSTITUTE OF PUBLIC 
Samples and literature on request. HEALTH AND HYGIENE 
MENLEY & JAMES LTD are admitted Part ii 
123, COLDHARBOUR LANE, LONDON, S.E. ‘A prospectus and further particulars can be ob 


tained from 
tary. Telephone: Langham 2731-2. 
28, Portland-place, London, W.1. 


FELLOWSHIP OF MEDICINE & POST-GRADUATE MEDICAL ASSOCIATION 


1, WIMPOLE STREET, LONDON, 


jays, August 27th-Sept. 17th; M.R. Course in HE TAND CHEST DISEASES. London Chest 2 pu, Toesdaye and. 
t. 2nd—25th ; F.R.C.S. (Final) Course in CLINICAL ‘ORTHOPEDICS Royal National Orthopadic Hospital, 2.15 p.m., Saturda ve gh eoke: 
F.R.C.S. (Final) ‘CLINICAL Course, St. Hospital, 2 p.m., Wednesdays, Sept. 3rd—24th ; F.R.C.S. (Final) COMPREHE} SI REVISIO! 


Course, Ro yal Cancer Hospital, 10 a.m.— =| p.m aily, Sept. 29th—Oct. 17th. 
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‘OVENDOSYN’ | | 
 JTABLETS | 
Each tablet contains 0°5 mg. Stilboestrol — 
and 227 mg. Calcium Phosphate. 
MONDAY, AUGUST [8th, to SATURDAY, AUGUST 23rd, 194! 
COLINDALE HOSPITAL, The Hyde, Hendon, N.W.9: F.R.C.S. (Final) Course in UROLOGY, Thursday, August 2Ist moe 


THE LANCET,] 


THE LANCET GENERAL ADVERTISER 


{Aueust 16, 1941 


BRITISH POSTGRADUATE MEDICAL SCHOOL 


(UNIVERSITY OF LONDON) 


WAR SURGERY OF THE EXTREMITIES 
Ist to 5th September, 1941! 


Monday, 10 a.m. General Principles of War Prof. G. Grey Turner, 
tut Sept. Surgery of the Limbs. LL.D., D.Ch., M.S., 
F.R.C. > F.R.AC. 
F.A.C, 
11.15 a.w. Administrative Problemsin Lt.-Col. T. B. Nicholls, 
War Surgery. M.B., Ch.B 
2 P.M. General Aspects of Sepsis Lord Horde r,G.C.V.O., 
in War Wounds. M.D., F.R.C.P. 
Tuesday, 10 a.m. Wounds of the Extremities Dr. J. Trueta. 
2nd Sept. with or without Frac- 
tures 
1.30 p.m. Radiological Investigation Dr. J. Duncen White, 
of Wounds of the Ex- M.B Ch. Bee 
tremities. D.M.R.E. 
2.30 p.m. Shock Dr. J. MeMichael, 
M.D., F.R.C.P., 
F.R.S.E. 
Wednesday, 10 a.m. War Burns . ‘ .. Mr. H. J. B. Atkins, 
3rd Sept. F.R.C.S. 
11.15 a.m. Sepsis Prof. J. Paterson Ross, 
F.R.C.S. 
1.30 p.m. Blood Transfusion. . .. Dr. Janet Vaughan, 
D.M., F.R.C.P. 
2.30 p.m. Demonstration on the Mr. A. K.He “ory, M.B. 
Cadaver of Useful Ex- M.Ch., F.R.C.S. 
posures. 
Thursday, 10 a.m. Wounds of Joints . .Mr. V. Zachary Cope, 
4th Sept. M.D., M.S., F.R.C.S. 
11.15 a... Amputations Mr Jenner Verrall, 
F.R.C.S. 
1.30 p.m. Tetanus ; . Dr. Leslie Cole, M.D., 
F.R.C.P. 


2.30 p.m. Injuries of Hands and Feet Mr. A. K. Henry, M P., 
M.Ch., t R.CS 


Friday, 10 A.M. Secondary Hamorrhage .. Surg. Rear - Admiral 
5th Sept G. Gordon-Taylor, 
sy 
F.R.C.S. 
11.15 a.m. Traumatic Aneurysm .. Surg. Rear - Admiral 
G. Gordon-Taylor, 
F.R.C.S. 
2 P.M. Gas Gangrene and other Mr. G. T. Mullally, 
Anaerobic Infections. M.C., M.S., F.R.C.S. 
P.M. Plaster Technique. . .. Mr, A. Ruscoe Clarke, 
F.R.C.S. 


The fee for the Course will be one guinea, but no fee will be charged in 
the case of Officers of the Armed Forces and whole-time Officers of the 
E.M.S. who submit a leave certificate and register their names before the 
commencement of the Course, 

Applications for admission should be addressed to the Dean, British 
Postgraduate Medical School, Ducane-road, W.12 

Further War Surgery Courses will commence as follows :- 

War SurGery or THE Appomes .. Monpbay, SerrTemBer. 
War MEDICINE Monp Ay, 297H SEPTEMBER. 


[he Milroy Lectures on State Medicine 
AND PUBLIC HEALTH. 


The Council of the ROYAL COLLEGE OF PHYSICIANS OF 
LONDON are prepared to receive applications for the office of 
MILROY LECTURER for 1943. 

Applications must be addressed to the ReGisTrRaR, Royal 
College of Physicians, Pail Mall East, on or before 17th Septem- 
ber, 1941, and should contain a statement of the division of 
the subject selected by the candidate. 

The Course consists of Two Lectures. 

The Lectures are to be given on a Tuesday and Thursday 
in February or March, 1943. 

A copy of Dr. Milroy’s “ Suggestions *’ on the subject of his 
bequest, and information as to the emolument, may be obtained 
from the Registrar. 

July, 1941. 


‘[uhe Royal Cancer Hospital (Free) 
(Incorporated under Royal ¢ aera, 
Fulham-road, London, 8.W.: 


A Course of Study in Medic sal Radiology qualifying for the 
DIPLOMA IN MEDICAL RADIOLOGY of the University of 
London and the Royal Colleges of Physicians and Surgeons 
will commence on MONDAY, 6TH OCTOBER, post. at the Royal 
Cancer Hospital, Fulham-road, London, 8.W 

The Course, arranged in conjunction with Lectures a the 
British Institute of Radiology, includes Theoretical and Prac- 
tical Instruction in Clinical Radiology (Radiation Therapy and 

-ray Diagnosis) and also Physics applied to Medical Radiology. 
- Full particulars may be obtained on application at the above 
address to the Secretary CLEMENT COBBOLD, Secretary. 


STAMMERING 
SPEECH DEFECTS 
RESIDENT AND NON-RESIDENT PUPILS. 
Full Particulars upon requeat to: 
Mr. A. C. SCHNELLE, 


119, Bedford ot 
Lond 
Muszum 3665. Estab. 1905. 
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UNIVERSITY COLLEGE HOSPITAL 
MEDICAL SCHOOL 


(University of London) 
University Street, W.C.1 


WINTER SESSION commences WEDNESDAY, IST 
OcTOBER, 1941 

Scholarships and Prizes exceeding £1000 awarded 
annually,and numerous vacancies for House Appoint- 
ments, also Senior Posts for Registrars, &c. 


DENTAL SCHOOL DEPARTMENT 
(NATIONAL DENTAL HospIraL, GREAT PORTLAND STREET, W.) 
Recently reorganised and equipped on the highest standard 
of modern requirements. 
Full particulars can be had on application to the Dean. 


Royal College of ‘Physicians of London. 


The next ordinary PROFESSIONAL EXAMINATION for 
the MEMBERSHIP will commence on WEDNESDAY, 18T 
OCTOBER, 1941 

Candidates are required to give twenty-one days’ notice in 
writing to the Registrar of the College, to whom all certificates 
and testimonials required by the bye-laws must be sent at the 
same time 

Candidates who propose to submit published work under the 
regulations now in force are required to give twenty-eight days’ 
notice, and should apply in writing to the Registrar, without 
delay, ‘tor detailed instructions as to the procedure the y should 
follow. HENRY LETHEBY Tipy, M.D., Registrar. 

Pall Mall East, 8.W.1 
})xamining Board in England 

4 BY THE 
ROYAL COLLEGE OF PHYSICIANS OF LONDON 

AND THE 
ROYAL COLLEGE OF SURGEONS OF ENGLAND. 

Notice is bereby given that the examinations for the L.R.C.P., 
M.R.C.8., will begin on the dates stated :— 

PRE -MEDICAL EXAMINATION (Chemistry, Physics, and 
Biology): MONDAY, 15TH SerTreMBer. Last date for 
receiving entries, Monday, 25th August 

FIRST EXAMINATION (Anatomy, Physiology, and Pharma- 
cology): MONDAY, 22ND SEPTEMBER. Last date for 
receiving entries, Monday, Ist September. 

FINAL EXAMINATION (Pathology, Medicine, Surgery, 
and Midwifery): WEDNESDAY, Ist OcToBER. Last date 
for receiving entries, Wednesday, 10th September. 

Subject to there being a sufticient number of candidates 
desiring to take the examinations outside the London area, 
arrangements have been made to conduct the examinations at 
LEEDS, in addition to LONDON 

Candidates who desire to present themselves for any of these 
examinations must give notice in writing to the Secretary, 
Examination Hall, Queen-square, London, W.C.1, in sufficient 
time for such notice to reach him’ by the last date for receiving 
entries as stated above, transmitting at the same time such 
certificates as may be re quired by the regulations of the pout. 

Copies of the regulations (Emergency edition—July, 1941) 
obtainable, free of charge, from the undersigned. 

Horace H. Rew, Secretary, 
Examining Board in England. 
The Examination Hall, Queen-square, London, W.C.1,. 
25th July, 1941. 


PRELIMINARY EXAMINATIONS FOR MEDICAL 
AND DENTAL STUDENTS 


The College of Preceptors holds Preliminary Examinations in 
March, June, Septaenees. anf December. For regulations, apply 
to the Secretary, of Preceptors, at temporary address, 
31, Corkran- road, Sark ton, Surrey. 


THE MAGHULL 
HOMES FOR EPILEPTICS (I NC.) 


MAGH ULL (Near Liverpool) 
FARMING and OPEN AIR OCCUPATION for PATIENTS 


A few vacancies 
in Ist and 2nd 
Class Houses. 


FEES : 
Ist Class (men . 
only) from £3 p.w. 
upwards: 
2nd Class (menand 
women) 32/- p.w. 
For further 
particulars apply 


Secretary, 
C. EDGAR GRISEWOOD, A.C.A., 20 Exchange St. East, Liverpoo! 
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MENTAL NURSES 


Also Fully Trained Nurses for 


MALE & FEMALE 


"all Cases, Male, Female, & Children 


MEDICAL, SURGICAL, 


THE ENCED) MATERNITY, FEVER, etc. 


45, BEAUMONT ST., W.1 


"Phone: “WELBECK GOG66” prisHED AT THIS 


For MEDICAL, SURGICAL, and 


MENTAL NURSES 


Male or Female 


THE NURSES’ ASSOCIATION 


In conjunction with the MALE NURSES’ ASSN. 


PERP 


YORK 8T., BAKER 8T., LONDON, 


Mrs, MILLICENT HICKS, Superintendent W. J. HICKS, Secretery 


HEIGHAM HALL, NORWICH 


PRIVATE MENTAL HOME for Nervous and Mental iliness. All forms of 

treatment available. Fees 4 gns. per week upwards according to 

requirements. Vacancies exist at reduced fees on the 
recommendation of the patient’s own physician. 


Apply to Or Jj. A. SMALL. Telephone: Norwich 80. 


H. S. STURGESS, Secy. 
ADDRESS 44 ‘Grams: “ABSTAIN, LONDON” 


CHISWICK HOUSE, 


PINNER, MIDDLESEX, 
Telephone: PINNER 234. 


A Private Besotat for tee Treatment and Care of Mental and 
Nervous Illnesses in both Sexes. 

A modern country house, 12 miles from Marble Arch, in 
attractive and secluded surroundings. Fees from 10 guineas 
Rer week inclusive. Cases under Certificate, Voluntary and 

‘emporary Patients received for treatment. 


DOUGLAS MACAULAY, M.D., D.P.M. 


SPRINGFIELD. HOUSE 


*Phone: BEDFORD 3417. Near BEDFORD 
For Mental Cases with or without Certificates. 


Bedrooms for all t extra charge). 


For forms of admission, &c., fey to the Resident Physi 
CEDRIC W. BOWER. 


INTERVIEWS IN LONDON BY APPOINTMENT. 


PECKHAM HOUSE, 112, Peckham Road, London, S.E.15 


Telegrams : “ Alleviated, London” 


Telephone: Rodney 2641-2642 


A Private Mental Hospital, for Ladies and Gentlemen suffering 


from Nervous and Mental Illness, where the 


amenities of a comfortable home are combined with full investigation and every well-established modern treatment. 


Terms from 3} guineas weekly. 


Illustrated Prospectus may be obtained from the Physician Superintendent. 


RUTHIN 


CASTLE, 


A Private Clinic, the first in Great Britain, for investigation and 
treatment of all forms of disease, 


NORTH WALES 


except infectious and mental 


There is a steel and concrete Air Raid Shelter with heating and a lift to all floors 


Inclusive charges 


Apply SECRETARY 


Telephone: Ruthin 66 


THE 


CASSEL HOSPITAL 


FOR FUNCTIONAL 
NERVOUS DISORDERS 


new address: ASH HALL, BUCKNALL, near STOKE-on-TRENT, STAFFS. ins 


Owing to existing circumstances the tal has been 
duration of the war. 


of Ashbourne. 


transferred 
about 5 miles from Stoke in the direction 


in park and grounds of 400 acres. Self-sup 


HA YDOCK LODGE. 
NEWTON-LE-WILLOWS, LANCASHIRE. 


For the reception and treatment of PRIVATE PATIENTs of both sexes of the UPPER AND MIDDLE CLASSES 
suffering from Mental and Nervous Disorders, Alcoholism and Drug addiction, either voluntarily, temporarily, 
or under certificate. Patients are classified in ported by its buildings according to their mental condition. Situated 
by its own farm and gardens in which patients are prare 
to occupy themselves. Every facility for vindew and outdoor recreation. For terms, prospectus, etc., app 
MEDICAL SUPERINTENDENT. ’Phone: Ashton-in-Makerfield 7311. Tele. Address: Street, Ashton-in- Makerheld. 


THE LAW NURSING HOME 


ROCHDALE (Lancs) 


Founder: The late SIR A. J. LAW, ns ee 
The Nursing Home is governed by Trustees ; mee vde 
Hydro. Expert Massage and Physical 
and treatment of the diseases. Reals of the BULGARIAN 
the last 3 years. Terms moderate. Further particulars apply Medical 


EXTMENT 


A Private Hospital, exclusively for the 
treatment of POST-ENCEPHALITIC PARKIN- 
SONISM, PARKINSON’S DISEASE and 
ALLIED DISORDERS 


vey Extensive grounds. 
apparatus for the i 
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ST. ANDREW’S HOSPITAL 


FOR NERVOUS AND MENTAL DISORDERS, 


NORTHAMPTON 


FOR THE UPPER AND MIDDLE CLASSES ONLY. 
PRESIDENT: THE Most Hon. THE MARQUESS OF EXETER, K.G., C.M.G., A.D.C. 


MEDICAL SUPERINTENDENT: THOMAS TENNENT, NT, M.D., M. M.D., M.R.C.P., D.P.H., D.P.M. 

This Registered Hospital is situated in 130 acres of park and pl ‘grounds Voluntary patients, who are suffering from 

incipient mental disorders or who wish to prevent recurrent attacks of mental trouble ; temporary oare and certified patients 
of both sexes are received for treatment. Careful clinical, bio-chemical, bacteriological, and pathological examinations. Private 

rooms with special nurses, male or female, in the Hospital or in one of the numerous villas in the qoeunde of the various branches 


can be provided. WANTAGE HOUSE 


This is a Reception Hospital in detached grounds with a separate entrance, to which patients can be admitted. It is equipped 
with all the apparatus for the complete investigation and treatment of Mental and Nervous Disorders by the most modern methods ; 
insulin treatment is available for suitable cases. It contains special departments for hydrotherapy by various methods, including 
Turkish and Russian baths, the prolonged immersion bath, Vichy Douche, Scotch Douche, Electrical ‘hs, Plombieres treatment, 
ete. There is an Operating Theatre, a Dental Surgery, an X-Ray Room, an —— violet , Appesatae. ‘and a oe geet for 
Diathermy and High-frequency treatment. It also contains Laboratories for bi teriological, and pathological 
research. Psychotherapeutic treatment is employed when indicated. 


MOULTON PARK 


Two miles from the Main Hospital there are several branch establishments and villas situated in a park and farm of 650 acres, 
Milk, meat, fruit,and vegetables are supplied to the Hospital from the farm, gardens, and orchards of Moulton Park. Neg ym 
therapy is a feature of this branch, and patients are given every facility for occupying themselves in farming, gardening, an 


BRYN-Y-NEUADD HALL 


The seaside house of St. Andrew’s Hospital is beautifully situated in a Park of 330 acres, at Lianfairfechan, amidst the finest 
scenery in North Wales. On the North-West side of the Estate a mile of sea coast forms the boundary. Patients may visit this 
branch for a short seaside change or for longer periods. The Hospital has its own private bathing house on the seashore. There 
is trout-fishing in the park. 


At all the branches of the Hospital the re are cricket grounds, football and hockey grounds, lawn tennis courts (grass and hard 
courts), croquet grounds, golf courses, and bending greens. Ladies and gentlemen have their own gardens, and facilities are 
provided for handicrafts, such as carpentry, 

For terms and further particulars apply to Y the Medical Superintendent (TELEPHONE : No. 2356 and 2357 Northampton), who 
can be seen in London by appointment 


CHEADLE ROYAL HOSPITAL, Cheadle, Cheshire. 


This REGISTERED HOSPITAL, with a SEASIDE BRANCH at Col wae Bay, N. Wales, is for the treatment and care of 
those of the Upper and Middle Classes suffering from MENTAL AND NERVOUS DISEASES. ¥ 

The Hospital is governed by a COMMITTEE, appointed by the TRUSTEES of the Manchester Royal Resemmesy. © 

In addition to the Main Buildings there are separate villas. Extensive grounds. Hard and grass tennis co , cricket and 
Fogeet socande. a — a@ court for badminton. There are also wireless installations. Golf may be had within easy distance. 

u ona her 

OLUN TARY EMPORARY, AND CERTIFIED PATIENTS rece! 

The Hospital is nine miles from Manchester, 50 minutes by rail trons aa and 3} hours from London. 

For terms and further particulars apply to the Medical Superintendent, who may be seen in Manchester BY 
APPOINTMENT. Telephone : Gatley 2231 (3 lines). 


CAMBERWELL HOUSE 


Telegrams : * “ Psyonoua, Lonpon.” 33, PECKHAM RD., LONDON, S.E.5. Telephone: Rodney 4242 (2 lines). 


For the treatment of MENTAL DISORDERS. 

Also completely a or Villas for Mild Cases, with private suites if desired. veiuatary Patients received. Tweety acres 
of Grounds. Hard Grass Tennis Courts, Putti Greens, Bowls, Croquet, Squash Rackets, Recreation H with 
Badminton Court, and oa indoor amusements. including Wireless and other Concerts, Occupational Thera: vn, 
Dancing Classes. X-ray and Actino-therapy, souged I Immersion Bathe, Operating Theatre, Pathological Laboratory, 
Surgery, and Ophthalmic Department. Chapel. Sheck and also modified Insulin T'! 

Senior Physician: Dr. HuseRT JaAMEes NORMAN, assisted by a resident Medical Staff, and visiting Consultants. 

An Illustrated Prospec tus, giving fees which are strictly moderate, may be obtained upon application to the Secretary. 


The Convalescent Branch is Hove Villa, Brighton, and is 200 feet above sea level. 


THE COTSWOLD SANATORIUM 


First opened in 1898 and 1925 on the Cotswold Hills seven miles from Che’ Ses the Treatment of ood all 
other forms of Tuberculos: Aspest 8.8.W., sheltered from North and elevation 800 feet. Pure bracing air, SPECIAL TREAT- 
MENT by artificial PNEUMOTHORAX (x- Fay 001 controlled). TUBERCULINS, and ULTRA-VIOLET RAYS is available whem 
necessary without extra X-RAY pliant, aipped Dental Department, Electric ric Light ay ey hot and cold basing 
and Wireless in all rooms. Up-to-date craigs. = Pall dar & night Nursing Staff. Terms: 5} to 9} G a week | « 
Med. Supt.: A. HOFF MAK. A. Dub. Asst. Phys.: MARGARET A. HARRISON, M.B., B.S. Lond. 
Cons. Laryngologiat : BARKE Sain. D.L.0. Cons. Deni. Surgeon : G EORGE V. SAUNDERS, Lond, 
Phone: 81 Witcocibe. Apply : Gloucester Telegrams : Hoffman, Birdlip 


COURT HALL, KENTON, near EXETER 


FOR THE TREATMENT OF EIGHT LADIES, VOLUNTARY, TEMPORARY AND CERTIFIED PATIENTS 


CLIFFDEN, TEIGNMOUTH 


FOR EARLY AND CONVALESCENT CASES Recreational Therapies are held daily by skilled Leaders 
The house stands high with spacious balconies and ive views of the South Devon Coast. Beautiful garden. Own Dairy in 25 acres. Private road to beach. 
There is also a charming house, EBWORTHY, MANATON, DARTMOOR, situated in 20acres, 1100 ft. up for bracing moorland air, 
Resident Physicians—BERTHA M. MULES, M.D., B.S. ANNE S. MULES, M.R.C.S., L.R.C.P, 
Telephones—STARCROSS 259 and TEIGNMOUTH 289 
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THE OLD MANOR 


SALISBURY 
Extensive grounds. 
CONVALESCENT HOME 
AT BOURNEMOUTH 
Illustrated Brochure on application to the Medical Superintendent. 


Detached Villas. Chapel. Garden and Dairy 


A Private Hospital for the Care and 

Treatment of those of both sexes suffer- 

ing from MENTAL DISORDERS. 
Produce from own farm. Terms very moderate. 


Detached Villas standing in 12 acres of ornamental grounds, with tennis courts, etc., which 
Voluntary, Temporary or Certified Patients may visit by arrangement for long or short period. 
The Old Manor, Salisbury. Telephone: Salisbury 3216 and 3217. 


VALE OF CLWYD SANATORIUM 


‘This Sanatorium is established for the treatment of Tuberculosis of the Lungs and the Pleural Cavities. 


It is situated in 


the midst of a large area of park-land at a height of 450 feet above sea-level, on the South West slopes of mountains rising to 
over 1800 feet, which protect it from north and east winds and provide many miles of graduated walks with magnificent views. 


Average rainfall 29-57 per annum. 
thorax and for operations on the chest. 
For particulars apply to Medical Superintendent. 


Full day and night Nursing Staffs. 


X-Ray plant. Every facility for Artificial Pneumo- 


Electric Lighting. Central Heating. Home Farm. Grade A Milk from T.T. Herd. 


H. Morriston Davies, M.D., M.Ch. (Cantab.), F.R.C.S., Llanbedr Hall, Ruthin, N. Wales. 


NORTHUMBERLAND HOUSE 


GREEN LANES, 


FINSBURY 


PARK, N.4_ 


A PRIVATE HOSPITAL for the treatment of mental and nervous po Conveniently situated and easy of access from 


all parts. 


Telephone : Stamford Hill 2688. 


Six acres of ground facing Finsbury Park. Voluntary and , nee ry 
Occupational Therapy, Psychotherapy, and other modern forms of treatment. 


Patients received without certification. 
Shelters have been provided. 


Telegrams : SUBSIDIARY, LONDON.” 


For further particulars apply to the MEDICAL SUPERINTENDENT. 


CRICHTON ROYAL, DUMFRIE 


For NERVOUS AND 
MENTAL DISORDERS 


Separate Villa for patients suffering from the effects of alcoholism and drug addiction.. Every facility for complete investiga- 


Specially trained occupational and recreational therapists 


Fully equipped gymnasium, golf course, and indoor swimming pool. 
! Departme 


nt for Insulin Therapy. As the hospital is wel 


endowed terms are exceptionally moderate, e.g., First Department from 3 guineas per week, Second Department, 2 and 2} guineas, 


per week. 
admission of patients. For prospectus, 


Voluntary and certified patients are received. Medical Certificates given anywhere in the British Isles are valid for 
forms, and further information apply to :— 
Physician Superintendent, P. K. McCowan, J.P. M.D., F.R.C.P., D.P.M., Barrister-at-Law. 


Tel. Dumfries 1119 


HOLLOWAY SANATORIUM 


+ 
4 


For Terms, apply to— 


VIRGINIA 
WATER 


A Registered Hospital for the Treat- 
ment of MENTAL DISORDERS of the 
EDUCATED CLASSES. Founded by 
THOMAS HOLLOWAY in 1885. 


This Institution is situated in a beautiful and 
healthy locality of London. 
is fitted with every onion. Patients can have 
Private and Special Nurses as well as 
the use of General Sitting Rooms, at moderate 
rates of payment. Voluntary Patients can be 
admitted. 


There is a Branch Establishment at CANFORD 
CLIFFS, BOURNEMOUTH, where Patients can 
be sent for a change and be provided with all the 
comforts of a well-appointed home. 


The RESIDENT MEDICAL SUPERINTENDENT, | St. Ann’s Heath, Virginia Water, SURREY 


THE COPPICE, NOTTINGHAM. 


HOSPITAL FOR MENTAL DISEASES. 
President : The Right Hon. Lornp BELPrrR. 


This Institution is exclusively for the reception of a limited 
number of PRIVATE PATIENTS of both sexes, of the UPPER 
and MIDDLE CLASSES, at moderate rates of payment. It is 
beautifully situated in its own grounds, on an eminence a short 
distance from Nottingham, and commands an extensive view of 
the surrounding country ; and from its singularly healthy posi- 
tion and comfortable arrangements affords every facility for the 
relief and cure of those mentally afflicted. Voluntary and 
Temporary Patients received. Occupational Therapy. For 
terms, &c., apply to the Medical Superintendent. 

Telephone : 64177 Nottingham. 


STRETTON HOUSE, 


Church Stretton, Shropshire. 
ESTABLISHED IN ee 
A PRIVATE HOME for the treatment of gentlemen suffering 
rom Mental and Nervous illness, includivg the allied Disorders of 
Alcoholism and the Drug Habit. All types of eariy Mental and 
Nervous are received without Certificates as 
Patients the ott the Mental Treatment Act, 1.) 


] oven irectory, 2358.— Apply 
tot the edical Supertatendent. "Phone 10 P.O Stretton. 


MALLING PLACE, KENT 
For LADIES and GENTLEMEN of Unsound Mind. 


Terms Apply to Resident Medical 
Telegrams : AM WEST MaLLinG., Telephone No. 2: MALLING. 
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PORTSMOUTH CITY MENTAL HOSPITAL 


Accommodation is provided for the reception of PRIVATE 
PATIENTS of both sexes three detached Villas, which are 
and pleasantly situated in extensive grounds with sea 
ows. 
Charges from 3 guineas weekly, including all necessaries except 


clothing.—Apply to the Medical Superintendent and Resident 
Physician, Taomas Beaton, O.B.E., M.D., F.R.O.P. 


CITY OF LONDON MENTAL HOSPITAL 
Near DARTFORD, KENT. 


Ladies and Gentlemen received for treatment 

under certificates, and without certificates as either 

VOLUNTARY or TEMPORARY PATIENTS, 
at a weekly fee of £2 gs., and upwards, 


ROYAL EARLSWOOD INSTITUTION 


REDHILL, SURREY 
For MENTAL DEFECTIVES of all ages 


Training under medical supervision. Schools, 
Farm, Trade Workshops, Recreations. Fees £110 
to £375 p.a. Election by votes of subscribers at 
reduced terms for necessitous trainable cases. 


Apply, Secretary. Tel.: Redhill 344 


‘“*FIVE DIAMONDS,” 
FENSTANTON, pin St. Giles, Bucks. 


A Private Home for the Care and Treatment of a limited 
number of LADIES with Mental and Nervous Disorders. 
Certified, Voluntary, and Tem Patients received. 
Mansion with 12 acres of ground. ( Medical “ter 

. 2346.) Apply Resident Physician. Telephone: Little 
‘ont 2046. Station: C ‘ont and Latimer. 


THE GROVE HOUSE, 
CHURCH STRETTON, SHROPSHIRE. 


Private Home for Ladies mentally ill. Voluntary and Temporary 
Patients received. 
Medical Superintendent: Dr. J. A. McOLintTock. 


UNIVERSITY EXAMINATION 
POSTAL INSTITUTION 


17, RED LION SQUARE, LONDON, W.C.! 
Over 50 years’ experience 


POSTAL AND ORAL COACHING 
FOR 
ALL MEDICAL EXAMINATIONS 
MEDICAL PROS7ECTUS (36 pages), 


17, hed London, W.C.1. (Telephone: HOLborn 6313.) 


Royal London Ophthalmic Hospital 


(MOORFIELDS EYE HOSPITAL), City-road, E.C.1. 


MEDICAL OFFICER TO THE X-RAY AND ELECTRO- 
THERAPY DEPARTMENT. 

Applications are invited for the post of Medical Officer to the 
X-Ray and Electro-Therapy Department. Candidates must 
be registered medicel practitioners. Salary will be at the rate 
of £75 per annum for attendance on one afternoon each week at 
2p.m. A fee of £1 1s. will be paid for attendance at such other 
times as may be required. he appointment will be for a 
period of twelve months, with el ility for reappointment. 
Copy of regulations can be obtained on application. 

Applications and testimonials stating age and qualifications 
one be sent to the undersigned not later than 4th September, 


A. J. M. TARRANT, Secretary, 
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ning Surgeons: 
FACTORIES ACT, 1937. 


The following appointment as Examini.g Surgeon under the 
Factories Act, 1937, is vacant. 
Applications should be sent to the Cuter INSPECTOR OF 
Factories, 28, Broadway, 8.W.1. 
Latest date for 


District. County. receipt of application. 
ADLINGTON .. LANCASTER .. 26th August, 1941 
King Edward Memorial Hospital, 
Mattock-lane, Ealing, W.13. 


Applications are invited from registered medical practitioners, 
Male or Female, for the appointment of CASUALTY OFFIC ER 
AND DEPUTY RESIDENT MEDICAL OFFICER (B2), 
vacant Ist September, 1941, including R practitioners who 
now hold A posts. Six months’ appointment. Salary at the 
rate of £225 per annum, with full residential emoluments 

Applications, stating age, qualifications with dates, nationality, 
and present post, and accompanied by copies of two recent 
testimonials, should be sent to the undersigned immediately. 

R. A. MICKELWRIGHT, House Governor. _ 
V isiting Specialist in Venereal Diseases 
required by MIDDLESEX COUNTY COUNCIL. Appli- 
cations invited for the post of Visiting Specialist in Venereal 
Diseases to be in charge of clinics about to be established at 
County Hospital, UXBRIDGE, MIDDLESEX, and 
WeEsT MIDDLESEX CounTY Hospital, ISLEWORTH, MIDDLESEX. 
Candidates should be medical practitioners of high professional 
attainments, who have devoted themselves wholly or chiefly 
to the study and practice of this specialty. Two sessions weekl 
at each hospital; remuneration £3 3s. for a session of approxi- 
mately two and a half hours. 

Applications, stating age, nationality, qualifications, and 
experience, to the undersigned. No application forms provided. 
Relationship to any member or officer of the Council to be 
disclosed. Copies of not more than three recent testimonials. 
Canvassing, directly or indirectly, will disqualify. Closing date 
30th August, 1941. 

C. W. Rapeuirre, “ B3,”’ Clerk of the County Council. 
_ Guildhall, Westminster, 8.W.1. 
Resident House Officer (A) required by 
MIDDLESEX COUNTY COUNCIL for CLarE HALL- 
COUNTY SANATORIUM AND HospitaL, SouTH MimMs, MIDDLESEX. 
Applicants must be registered medical practitioners, including 
practitioners within three months of qualification. Salary 
£120 per annum, board, lodging, and laundry. Appointment is 
for six months, subject to medical examination and one month’s 
notice. Whole-time* duties, chiefly medical, such as Council 
may direct, under supervision of Medical Superintendent. 
Post now vacant. 

Applications, stating age, qualifications with dates, pottonaliey. 
and particulars of previous experience, to the undersigned. o 
application forms provided. Relationship to any member or 
officer of the Council to be disclosed. Copies of not more than 
three recent testimonials. Canvassing, directly or indirectly, 
will disqualify. Closing date 30th August, 1941. 

C. W. Rapcewtrre, “ B3,”’ Clerk of the County Council. 

Guildhall, Westminster, 8.W.1. 
cat 

‘| he Metropolitan Borough of Holborn. 
TEMPORARY APPOINTMENT OF WHOLE-TIME 
ASSISTANT MEDICAL OFFICER. 

Applications are invited from registered medical practitioners 
(Male or Female) for temporary appointment as Assistant 
Medical Officer at an inclusive salary of £750 a year. 

The officer appointed will be required to devote the whole of 
his or her time, under the direction of the Medical Officer of 
Health, to the duties of the office, which will include day and 
night inspection of shelters. Qualifications and experience in 
public health work are desirable. 

The Lp Hy is subject to one month’s notice on either 
side, and does not confer any rights under the Council’s Super- 
annuation Scheme. 

Applications, on the official form, together with copies of not 
more than three recent testimonials, must reach me not later 
than 12 NOON on Saturday, the 30th August, 1941, with the 
envelope endorsed ‘“* Assistant Medical Officer.’’ 

Canvassing disqualifies. L. WALForD, Town Clerk. 

Town Hall, 197, High Holborn, London, W.C.1, 

Ist Angust, 1941. 


(Jounty Borough of Birkenhead. 


CIVIL DEFENCE MEDICAL OFFICER. 

Applications are invited from full; qualified Male medical 
———p for the post of Medical Officer in Charge, Civil 
Jefence Medical Services. Salary at the rate of £750 per 
annum. The officer appointed will be required to reside within 
the Borough, and devote his whole time to the duties of the 
post. The appointment will be for the duration of the war 
only. Retired regular Army, Navy, and Air Force medieal 
officers, and practitioners who have had administrative civil 
defence medical experience, will be regarded as specially eligible. 

Applications, giving age, qualifications with dates, and record 
of experience, together with copies of recent testimonials 
should be sent immediately to Dr. D. Morley Mathieson, Medica 
Officer of Health, 9, Hamilton-square, Birkenhead, from whom 
any further particulars required regarding the appointment 
oy be obtained. E. W. Tame, Town Clerk. 

own Hall, Birkenhead, Ist August, 1941. 
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MAJESTY’S COLONIAL SERVICE 


THE COLONIAL MEDICAL SERVICE 


VACANCIES FOR MEDICAL OFFICERS 


maintenance of an efficient Colonial Medical Service constitutes a vital part of the national war effort and it is most 


The 
at mr that the Service should be 


be assured of an adequate supply of doctors. 


The retary of State for the Colonies therefore invites applications from doctors gaees a@ medical qualification registrable 
in the Unites Kingdom who are British subjects and who are under thirty-five years of age. 


Medical Officers are appointed in the first instance for general service. 
branches of medicine and surgery, in public health and in medical 


The normal salary 


Promotion is made on “A, and which carry higher salaries. 


But there are ample opportunities for work in special 


research. 
scale is from £600 to between £1,000 and £1,120. There are large numbers of super-scale posts to which 


Government quarters, in many cases free of rent, and first-class passages to and from the Colonies are provided, and an adequate 


pension scheme is in force. 


Selected candidates are normally required to attend a course of instruction in Tropical Medicine and Hygiene either before 


proceeding overseas or during their ay Sesled of leave. 


Further particulars, including the regulations governing admission to the Colonial Medical Service, may be obtained from the 


Director of Recruitment (Colonial Service), 29, Queen Anne’s-gate, 


London, 8.W.1. 


(County Borough of Blackburn. 


PUBLIC ASSISTANCE DEPARTMENT. 


RESIDENT 7 ASSISTANT MEDICAL 
FICERS (A). 

Aoutentions are inv ited from registered medical practitioners 
(Male or Female) for appointments a Two Resident Junior 
Assistant Medical Officers at QUEEN’Ss ParRK HOSPITAL AND 
INSTITUTION, including R practitioners within three months 
of qualification. 

e staff consists of a Resident Medical Officer, two Resident 
Junior Assistant soo Officers (the appointments above- 
mentioned), Consulting Surgeon, Laboratory Assistant, and 
X-ray Attendant. 

There is a separate hospital, separate mental block, and a 
Separate hospital for children, and there is o portunity for 
experience in all departments, includin medical surgical, and 
midwifery cases. An X-ray apparatus is installed 

The persons aqoemece will be required to dev ote the whole 
of their time to the duties and to act as may be directed by the 
Resident Medical Officer. The appointments will be limited to 
a term not exceeding one year. If held by R practitioners, 
appointments will be for a period of six months. * 

Salary at the rate of £200 per annum, together with board, 
apartments, and attendance, 

Applications, stating age, qualifications, and experience, and 
accompanied by copies of not more than three recent testi- 
monials, must be sent to the Public Assistance Officer, 


Cardwell-place, Blackburn. 
Caas. 8. Ropinson, Town Clerk. 
Town Hall, Blackburn, 7th August, 1941. 


Borough of Blyth. 


TEMPORARY APPOINTMENT OF ASSISTANT AL, 
OFFICER OF HEALTH AND ASSISTANT SCHOOL 
MEDIC AL OFFICER (MALE OR FEMALE). 

The Council invite applications from registered medical 
practitioners (Male or Female) for the temporary appointment 
of Assistant Medical Officer of Health and Assistant School 
Medical Officer. 

The duties will consist largely of school medica! and child 
welfare work, but the officer appointed will be required to assist 
generally in "the work of the Health Department under the 
direction of the Medical Officer of Health 

The salary will be at the rate of £500 per annum, rising by 
annual increments of £25 to £700 per onnam, and preference 
will be given to candidates with previous public heaith experience. 

The appointment will be for six months and is not subject to 
br) “provisions of the Local Government Superannuation Act, 


appointed will be required to reside within the 

Forme of application will not be issued, but candidates are 
required vo forward applications, including age, qualifications, 
and eo to the Medical Officer of Health, Health Depart- 
ment, Wellington House, Blyth, Northumberland, not later 

than Saturday, the 30th August, 1941. 
LEIGH TURNER, Town Clerk. 
_ “ Dinsdale,”” Marine-terrace, Bly th, 9th August, 1941. 


Royal Gwent Hospital, Newport, Mon. 


Applications are invited from registered py practitioners, 
Male or Female, for the following appointments : (1) CASUALTY 
OFFICER (B2), vacant from list September. peieensts 
holding A posts may apply, when appointment will be limite 
to six months; salary at the rate of £175 per annum, with fall 
residential emoluments. (2) HOUSE SURGEON (A), vacant 
from list September. R practitioners within three months of 
qualification may apply, when the appointment will be for a 
period of six months. Salary at the rate of £150 per annum, 
with full residential emoluments. 

Applications, stating age, qualifications with dates, nationality, 
and present post, and accompanied by copies of three recent 
testimonials, should be sent to the unders Successful 
applicants must be members of a Medical Defence Union. 

ALAN RUDDLE, Secretary -Superintendent. 

7th August, 1941. 


‘The Radcliffe Infirmary, , Oxford. 


Applications are invited from registered medical practitioners, 
Male and Female, for the follow ‘ing appointments to become 
vacant on the Ist "October, 1941: 

One HOUSE SURGEON to the Ear, Nosk, AND THROAT 

DEPARTMENT (B2) experience desired, recognised 
for Degree of D.L.( 
including R fy ne now holding A posts ; 
One OBSTETRIC HOUSE PHYSICIAN (A); 
One RESIDENT MEDICAL OFFICER ta) to that section 
of the Infirmary, consisting of 82 Beds and dealing with 
the diagnosis and treatment of tuberculosis, known as the 
Osler Pavilion, Headington, Oxford, 
including R prac titioners within three months of qualification. 

Appointments will be for a period of six months. The salary 
is at the rate of £100 per annum (except in the case of the 
Resident Medical Officer to the Osler Pavilion, who will receive 
£120 per annum), with fuil residential emoluments. 

All Resident Medical Officers will have some anesthetic 
duties to perform. 

Applications, stating age, qualifications with dates, nationality, 
and present post, and accompanied by four copies of three 
testimonials, should be sent to the undersigned not later than 
Monday, the Ist 1941. 

_ August, 1941. . G. E. Sanctuary, Administrator. 


[,cicester Wayal Infirmary. 
(650 Beds.) 


VACANCIES FOR isr OCTOBER. 


ORTHOPZDIC HOUSE SURGEON (B1): 

Applicants should have previous experience of fracture work. 

CASUALTY HOUSE SURGEON AND DEPUTY RESIDENT 
SURGICAL OFFICER. (B1): 

Applicants should have held house appointments and had 
surgical experience. +: tome will be given to candidates 
holding dip = of F.R.C.S. 
THREE HOUSE SURGEONS (A): 

R within three months of qualification may 
apply. Salary £125 per annum, with full residential emoluments. 

Appointme ats will be for a period of six months. 

Applications, stating age, nationality, qualifications with 
dates, experience, and details of previous appointments, if any, 
and accompanied by copies of three testimonials, should be sent 


and 


to the House GOVERNOR AND SECRETARY on or before the 
27th August. 
7th August, 1941. 


olland County Couneil. 


TEMPORARY APPOINTMENT OF Ay ASSISTANT 
MEDICAL OFFICER OF HEALTH. 

Applications are invited from registered —~ val practitioners 
for the temporary whole-time appointment of Assistant Medical 
Officer of Health. The officer appointed will be employed on 

neral duties, including school inspections and welfare centres 
in connexion with the work of the Health Department, under 
the direction of the Medical Officer of Health. The —— 
ment is subject to one month’s notice on either side. alar 
will be at the rate of £600 er annum, and car allowance will 
be paid on the Council’s sca: 

Applications, together with copies of three recent testi- 
monials, should be sent to the Medical Officer of Health, County 
Hall, Boston, on or before Saturday, 23rd August, 1941 

H. C. Marrs, Clerk of the County Council. 

_ County Hall, Boston, 5th August, 1941. 


Plymouth Royal Eye Infirmary. 


A vacancy in the office of HONORARY SURGEON has 
occur: the Committee will fill the 
vacancy at its ne ursday, 4th September 
Candidates must te "he ally qualified practitioners, and are 
required to forward their stating age = 
fications), with testimonials, to the —y 4 tary, at 
7, Princess-square, Plymouth, on or before 2 7 1941. 
Canvassing by intending candidates is not allowed 
ERNEST HOWARD, Hon. Secretary. 
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(County Borough of Middlesbrough. 


ASSISTANT MEDICAL OFFICER OF HEALTH, 
MATERNITY AND CHILD WELFARE 
The Middlesbrough Corporation invite applications from 
registered medical practitioners (Women) for the appointment 
of Assistant Medical Officer of Health, Maternity and Child 


Welfare. 
antenatal work, 


Applicants must have had experience in 
midwifery, and diseases of children, with not less than three 
years’ postgraduate experience. 

Commencing salary will be at the rate of £2350 per annum, 
with residence, board, and laundry, valued at £150, m 
£500 in all, and rising, subject to satisfactory service, by annu 
increments of £25 to a maximum of £700. The appointment is 
subject to the provisions of the Local Government Su 
annuation Act, 1937, and to the regulations governing conditions 
of service made vy the Middlesbrough Corporation. The 
successful candidate will be required to pass a medical 
examination. 

The successful candidate will be required to reside at the 
Municipal Maternity Hospital, and to devote the whole of her 
time to the duties of the office, and to act under the direction 
of the Medical Officer of Health. | 

Applications, stating age an experience, er 
copies of ares | re recent testimonials, must be sent to the Medical 

cer of H — Buildings, Middlesbrough, on or 
before 23rd Dee, 1941 
PRESTON KITCHEN, Town Clerk. 

__ Municipal Buildings, Middlesbrough, 26th July, 1941. 


({ounty Borough of Middlesbrough. 


DEPUTY MEDICAL OFFICER OF HEALTH. 

The Corporation of Middlesbrough invite applications from 
duly qualified medical men under the X forty years and 
of not less than three years’ standing in t rofession, for the 

st of Deputy Medical Officer of Health. x iploma in Public 

ealth is essential. 

The salary will be at the rate of £750 per annum, ris! by 
four annual increments of £25 to a maximum salary of £850 

lus such car allowance as may be from time to time “decided 

the Council. The appointment will be subject to the pro- 
visions of the Local Government Superannuation Act, 1937, 
and the Council’s conditions of service governing the appoint- 
ment of permanent staff, and the successful candidate will be 
required to pass a medical examination. 

he appointment will be subject to the regulations go pbottim g 
salaries and conditions of service of the administrative, 
pe staffs of the Town Council so far as they are 
applicable 

he successful candidate will be required to devote the whole 
of his time to the duties of the office, which may include duty 
in any section of the Health Services of the Borough, and he 
will act under the directions of the Medical Officer of Health. 
He will also be uired without additional remuneration to 


act as Deputy Medical Officer of the River Tees Port Health 
Authority 


Applications, accompanied by copies of not more than three 


recent testimonials, must be received by the Medical Officer of 
Health, Health Department, Beiidings, Middlesbrough, 
not later than the 23rd August, 1941 

ITCHEN, Town Clerk. 


PRESTON K 
Municipal Buildings, gs, Middlesbrough, 26th July, 1941. 


City of Manchester. 
HOSPITAL. (1150 Beds.) 
(Recognised under the _Regulations or the F.R.C.8.) 


arrose OF RESIDENT 
STRICAL OFFICER ( 

Male and Female, for the above-memtioned post which will 
become vacant on Ist October, 1941, including R practitioners 
who now hold A posts. If held by an R practitioner, the 
appointment will be limited to six months, otherwise it will be 
for a period of six months renewable for a further six months 
but not renewable thereafter. 

Candidates must have had previous experience in midwifery. 

The basic salary for the post is £250 per annum, with board, 
residence, and laundry in addition, subject to the Manchester 
Corporation conditions of service. A temporary cost-of-living 
wages award is payable in addition to the salary stated. 

Full information and forms of application may be obtained 
from the Medical Officer of Health, Hospitals Administration 
Section, P.O. Box No. 399, Town’ Hall, Manchester, 2, and 
applications for the post must be received by him not later 

an 25th Angust, 1941. 

Canvassing in any form is prohieties 


Apcock, Town Clerk. 


Town Hall, Manchester, 2, 5th August, 1941. 
Royal West Sussex Hospital, 
CHICHESTER, SUSSEX. 

334 Beds.) 

APPOINTMENT OF CASUALTY OFFICER (A). 

Applications are invited from registered medical practitioners, 
Male and Female, for the appointment of a Casualty Officer (A) 
now vacant, including R practitioners within three months of 

ualification. Appointment will be for a period of six months. 
lary £120 per annum, with full Tgsidential emoluments. The 
post Includes general work. 

Applications, stating age, qualifications with dates, and 
nationality, and accompanied by copies of three recent testi- 
monials, should be sent to the undersigned forthwith. 

6th August, 1941. K. House Governor. 


interton Hospital. 


(1) APPOINTMENT OF HOUSE NS AND 
HOUSE SURGEONS (A). 
(2) al et OF HOU SE SURGEON TO 
ACTURE DEPARTMENT (A). 

anima fo invited from registered medical practitioners 
for the above appointments, including R practitioners within 
three months of qualification. The appointments will be 
tenable for a period of six months. Salary £120 per annum, 
together with the usual residential emoluments. 

Applications, stating age, qualifications with dates, nationality, 
and accom panied by copies of two recent testimonials, to be 
forwarded to the MEDICAL SUPERINTENDENT 
Hospital. Sedgefield, Stockton-on-Tees. immediately. 


ent County Ophthalmic and Aural 
DSTONE. (158 Beds. 
OF "HOUSE SURGEON TO. THE EAR, 
NO AND THROAT DEPARTMENT (B2). 
are invited from re medical 
inch ~ holdin; sts, when appointment 
mited six ‘or the above ition 
ty "the Hospital is fully 
had the specialty. e tal is 
raised by the Ex oard for the D.L. oO. Salary at 
the rate of £300 per annum, ae full residential emoluments. 
Applications, stating age, qualifications with dates, nationality, 
and present post, and accompanied by copies of three recent 
testimonials, should be sent to the undersigned without delay. 
JoHN W. STRICKLAND, Secretary. 


[he Children’s Hospital, Sheffield (Inc.) 


(157 Beds.) 


Applications are invited from registered medical ers, 
Male and Female, for the appointment of a SE PHYS. 
CIAN (A), vacant on the Ist August, 1941, including R 
practitioners within three months of qualification. Ap t- 
ment is for @ period of six months. Salary at the rate of £100 

r annum, with full full residential emoluments. 

Applications, stating age, qualifications, dates and 
moniale, ld be sent to the of recent testi- 

0 ersign 


sent to the un 
G. GARTLAND, Superinte a and Secretary. 
Royal. Weckshire > Hospital, Reading. 
A ti invited trom reg istered dical pactitionere 
for the ‘appointment of SIDE NT. AN. ETIST 


(B2) to become vacant on Ist September, 1941, eoleding R 
practitioners who now hold A pos The appointment te fo is for 


six months. A sala: 


ry of £250 -f annum, with 
and laundry, will be paid candidate possessing suita’ table 
cations ter the post. 


Applications, stating age, qualifications with dates, nationality, 


of th 
testimonials, should be sent to the unde ed immediately. 
H. E. Ryan, Secretary and House Governor. 


Reval Berkshire ire Hospital, Reading. 


lications are invited 
tor for which falls vacant on the 
3ist Anges, SURGEON (A), including R practi- 
tioners with in Shree roe of qualification. The appointment 
for six months. Salary is at the rate of £150 per annum, 
with full residential emoluments. 

Applications, stating age, qualifications with dates, nationality 
and present post. and accom by copies of ‘three recen 
testimonials, to be sent to the undersigned immediately. 

H. E. Ryan, Secretary and House Governor. 


pre General and Eye Hospital. 


‘from registered medical practitioners 


Anpiantions are invited from registered medical practitioners 
for the appointment of HOUSE SURGEON to the AURAL 
AND OPHTHALMIC DEPARTMENTS (B2), to become vacant on the 
= September ps, including R practitioners who now hold 

A posts. If held by an R practitioner the appointment will be 
limited to six months. Otherwise it will be for a period of 
twelve months. The salary is at the rate of £200 per annum, 
with full residential emoluments. 

Applications, stating age, qualifications with dates, nationality, 
and present post, and accompanied by copies of three recent 
testimonials, should be sent to the undersigned. 

O. C. Secretary-Superintendent. 

30th July, 1941. 


Northumberland “County Council. 


HEXHAM HOSPITAL. (400 Beds.) 


APPOINTMENT OF HOUSE SURGEON (A). 
are invited from registered medical 
for bove appointment, including R within 
three mentees of qualification. The appointment will be = 
for a period of six months. Salary £120 per annum, t 
with the usual residential emoluments. 

Applications, stating age, qualifications with dates, and 
nationality, accompanied by copies of two recent testimonials, 
should be forwarded to the undersigned immediately. 

Joun WALKER, C = § Medical Officer. 

New Senior School, Mitford-road, ‘Morpet 

Northumberland. 
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Qurrey County Council. 
PUBLIC HEALTH I DEPARTMENT. 
CUMBERLAND HOUSE HOSPITAL, MITCHAM. 

(110 Beds.) 


are invited for the position of RESIDENT 
CAL OFFICER (B1) at the above Auxiliary Hespital, 
which will act as an annexe to the St. Helier County Hospital. 
The person appointed will be under the direction of the Medical 
Superintendent of the St. Helier County Hospital. Suitably 
qualified R practitioners holding B1 or B2 appointments may 


apply. 

Salecy will be at the rate of £350 per annum, rising by annual 
increments of £25 to a maximum of £450 per annum, plus full 
residential emoluments valued at £125 per annum. Applicants 
must have held previous resident hospital appointments and 
should preferably possess a higher qualification. The appoint- 
ment will be for the duration of the war in the first instance 
and the post is subject to the Local Government Super- 
annuation Act, 1937. 

Applications, ef age, qualifications, and experience, and 
enclosing copies of three testimonials, should be sent to the 
County Medical Officer, County Hall, 
so as to be received as soon as possible. 

DUDLEY AUKLAND, Clerk of the Council. 

County Hall, Kingston-on-Thames, 15th August, 1941. 


Gurrey County Council. 
PUBLIC HEALTH D DEPARTMENT. 


Applications are invited for a position of LOCUM TENENS 
preferably non-resident), for a period of six months, at the 
SURREY COUNTY SANATORIUM, MILYORD, near GODALMING, 
during the absence of one of the Senior Medical Officers of the 
Sanatorium. R practitioners may apply. The salary offered 
will be at a point on the scale £650 by £20 to £750 per annum. 
If r-sident, a deduction of £100 per annum will be made for 
board, lodging, &e. 

Applications. giving details experience, be sent to 
the County Medical Office County Hall, Kingston-on- 
Thames, not later than 22nd ye 1941. 

DUDLEY AUKLAND, Clerk of the Council. 

County Hall, Kingston-on-Thames, 15th August, 1941. 


Southampton Children’s Hospital 


AND DISPENSARY FOR WOMEN. 


APPOINTMENT OF A RESIDENT MEDICAL OFFICER (A). 

Apovlications are invited from registered medical practitioners, 
Femaic. for the appointment of a Resident Medical Officer (A), 
to become vacant on the 12th September. 

Salary is at the rate of £150 per annum, with full residential 
emoluments. 

Applications, stating age, qualifications with dates, and 
nationslicy, and accompanied by copies of three recent testi- 
monials, should be sent to the undersigned not later than the 
lst September. Etta K. MATTHEWS, Secretary. 


Bradford City Sanatorium, Grassington. 


Applications are invited from registered medical practitioners, 
Male or Female, for the appointment of ASSISTANT MEDICAL 
OFFICER (A), including F: practitioners within three months 
of qualification. If held by an R practitioner, the appointment 
will be for a period of six months: otherwise it will be for a 
period of one year. Salary £200 per annum, with full residential 
emoluments. 

Form of opplication may be obtained from the Medical 
Officer of Health, Town Hall, Ly and should be returned 
not later than the lst September, 194 


Kingston-on-Thames, 


N. L. Town Clerk. 
Town Hall, Bradford, 11th August, 1941. 


Royal Gwent Hospital, Newport, Mon. 


Applications are invited from registered medical practitioners 
with previous experience in fractures and orthopedics, Male or 
Female, for the appointment of HOUSE SURGEON to the 
FRACTURE AND ORTHOPDIC DEPARTMENT (B2) now vacant, 
including R practitioners who now hold A posts. If held by an 

ractitioner the appointment will be limited to six months. 
he salary is at the rate of £200 per annum, with full residential 
emoluments. 

Applications, stating age, qualifications with dates, nationality 
and present post, and accompanied by copies of three recent 
testimonials, should be sent to the undersigned at once. 

ALAN RUDDLE, Secretary-Superintendent. 

12th August, 1941. 


Lancaster Infirmary, 


LANCASTER. (178 Beds.) 
5 Resident Officers. Hospital recognised by the Royal 
College of Surgeons (England) for 2 Senior Posts. 


JUNIOR HOUSE SU RGEON “(A Post) required immedi- 
ately. Salary £130 per annum, with board, residence and 
laundry. R practitioners with three months of qualification 
ma ply. Appointment is for six months. General duties. 

ton ications, stating age, qualifications, experience and 
nationality, together with copies of three recent testimonials, to 
be sent to the undersigned immediately. 

NK A. MILNES, Suporintendent-Hecretary. 


Borough of Erith. 


APPOINTMENT OF TEMPORARY ASSISTANT MEDICAL 
OFFICER OF HEALTH AND ASSISTANT 
SCHOOL MEDICAL OFFICER 

Applications ‘are invited from duly qualified Men or Women, 
of not less than three years’ standing in their profession, for 
the above post. Preference given to candidates possessing the 
Diploma in Public Health or equivalent qualification. 

he commencing salary will be determined by previous 
experience, with a minimum of £600 per annum, and annual 
increments of £25 will be given to a maximum salary of £700 
per annum. 

Duties consist mainly of work in the School Medical Depart- 
ment, and experience as Certifying ieee for the examination 
of mentally defective children is desirable. 

Application forms may be obtained from the Medical Officer 
of Health, Council Offices, Erith, to whom they should be 
returned not later than 10 A.M. on Thursday, 21st August, 1941. 

Dove.as 8. Twiee, Town Clerk. 

Town Clerk’s Office, Erith, Kent, Ist August, 1941. _ 


AMENDED ADVERTISPMENT. 


(County Borough of South Shields. 


APPOINTMENT oe EPUTY MEDICAL OFFICER 
=. plications are invited A... registered medical practitioners 
he above-mentioned ont. 

af — Bm should be not more than forty-five years of age 
and must possess the Diploma in Public Health. Experience 
in Air-raid Precautions would be considered an advantage. 

The salary will be at the rate of £750 per annum, rising b 
annual increments of £25 to £850 per annum, together wit 
£50 per annum car allowance. 

Forms of application may be obtained from the undersigned. 
and should be returned, together with copies of three testi- 
monials, not later than 10 A.M. on Monday, the 1st September, 
1941, in, an envelope endorsed “ Deputy Medical Officer of 

ea 

Canvassing in any form will disqualify. 

HAROLD AYREY, Town Clerk. 

Town Hall, South Shields, 12th August, 1941. 
Gummersdale Hospital, Graylingwell, 

CHICHESTER. 
APPOINTMENT OF A HOUSE SURGEON (A). 

Applications are invited from registered medical practitioners, 
Male and Female, for the appointment of a House Surgeon (A) 
to become vacant immediately including R practitioners within 
three months of qualification. If held by an R practitioner, 
appointment will be for a period of six months. Otherwise it 
will be for a period of six months in the first instance. Salary 
is at the rate of £120 per annum, with full residential emola- 
ments. 

Applications, stating age, genliastions with dates and 
nationality, and accompanied by copies of three recent testi- 
Ta be ——~¥~ to the Medical Superintendent as soon 
as poss 


_A Pplications are invited for the post 


of HONORARY(|SURGEON to the TENBURY AND DIS- 
TRICT HOSPITAL, TENBURY WELLS, WORCESTEX- 
SHIRE. Age limit 85 years. 

Applications should be sent to the undersigned and accom- 
panied by a statement of qualifications and copies of three 
testimonials. 


Matco”m Hon. Secretary. 


Medical Student or Young Doctor 


required as COMPANION to elderly retired artist. 
Board eal lodging free, and small salary according to se 
rendered.-—Address, No. 805, THe LANCET Office, 7, Adam- 
street, Adelphi, London, W.C:2. 
W anted, aTemporary Home fora Young 

Lady Patient who has been through air raids and 
nervous of them but otherwise in fair health. A doctor’s house 
preferred in a safe area, or possibly the house of am able trained 
nurse. It is desired that no other patient be taken.—Address, 
Tue LANceET Office, 7, Adam-street, Adelphi, London, 


CJeneral Practitioner | desires Part-time 


Hospital intment. in skin diseases.— 
Address, No. HE , Adam-street, Adelphi, 
London, W.C 


The Owners of British Patent No. 505919 


relating 


invention, either by the sale of the patent 
grant of linences on reasonable terms. Inte 
desire further particulars should apply to ALBERT L 
& THIEMANN, ot 14-18, Holborn, London, E.C.1. 


RADIUM : You can hire up to 


100 of radium element made up to any required 
foation for the moderate fee of £5 5s. 
. CO. Lrp., 


Columbia House, 


W.C.2. 
28 Chancery 6060. 
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Intercepting Secondary Radiation and Method for Making 
Same ’”’ arc desirous of entering into negotiations with one or J 
more firnts in Great Britain for the purpose of exploiting the . 
by the 
jes who 
MonD 
8 
J 
el 
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Percaine, the active principle of 
PERCAINAL, is 15 times more potent 
by local application than cocaine. 
Even in the extreme dilution of 
1:75,000, Percaine abolishes the 
corneal reflex. 

PERCAINAL, which contains 1% 
Percaine base, is an ointment with an 
unexcelled analgesic and antipruritic 
action in all painful and itching 
conditions of the skin, mucous mem- 
branes, and muco-cutaneous junctions. 


A POWERFUL ANALGESIC 

AND ANTIPRURITIC OINTMENT 
* 

PARTICULARLY EFFECTIVE FOR 

SUNBURN AND INSECT BITES 
* 


PERCAINAL is now available in tubes of 1 oz. and 40 g. 
Literature and samples on request. 


LABORATORIES, HORSHAM, sussex 


TELEPHONE, HORSHAM 1234 TELEG 


LABS HWCRSHAM 
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